
9
3.1 Thp JobNacancy. Let us assume that a request has come in

Vol. II.,

,important than ever before to get a head start on competition'

for jobs.

3. .DETAILED EXAMPLE

Lets us follow.,through for a moment how an actual job lead

93

would be processed. The procedure is pretty much the same regard-

less of Whether the lead is classified as teaching or administration

'on an elementary, secondary, two-year or four-year college level

or falls into a general category such as accountant, computer

programmer, etc.

from a high school principal who'iS looking for 'someone who:

a,. seeks a TEACHING' position in SECONDARY education
inFRENcR

b. has a MASTER'S degree

c, *is willing to work 'in SYRACUSE, New, York

.1

d. will be available for employment in DECEMBER
,

e. is willing to accept $10,000 per year

f. has minimum related work experience, of TWO years

A member of the Placement staff can very quickly type into the

.

terminal.keyboard the following message:

SEL. POS T S FRE;DrEG MAS LOC1SYR AVA DEC SAL 10 EXP 2

Thig,is the shorthand notation describing the job.. The operator

,could also enter a longhand version of the same search request

as fcglows:
t

r,
SELECT POSITION :..-, TEACHING, SECONDARY; FRBNCH

DEGREE = MASTERS, LOCATION 2= SYRACUSE, .AVAILABILITY

DECEMBER, SALARY = 10,000, EXPERIENCE = 2 YEARS

A-I
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Obviously, the shorthand method is quicker and

Vol. II

themethoa
4.

Used by'the PfaCereA,t Service staff.', an either case, the computer

will reply within seconds with a printed count or total o the

nuMbet of peesons on file who are interested in receiving that

particular job lead--let's say the computer'hasidentified 14

individuals.

Now there are a number of additional commands which can be

executed against the group of 14 selected records. The LIST
.0'

command will simply list the names of-rthe14 individuals. The

* TPRINT command will provide a brief printout of each individual

'indicating the-registrant's name, temporary address, zip code,

temporary telephone number, degree date, major field, availability

.date and maiden name if applicable. The PPRINT command is similar

6

except that it will display the permanent address and telephone

number.

For the most complete printout, the operator can execute the

DUMP command whiCh will print for each of the previously 14

selected records everything on file in a clearly formatted, manner.

.Please note that once the computer has determined those records

which meet the criteria of the SELECT or search command, none of

the.subsequent,commands require a repeat of the search a16-crithia.

The system retains the computer addresses of the 14 selected

records which minimizes execution time of other commands.
,

The usual objective. of a job earth is to have the system

automatically print the names and addresses of the'selectr group.
.

4The PLABELS,command will,print name and permanent 'address data

99



Vol. II
95

. , 4

in a proper format for the 14 individuarls. if the previous search

'
had resulted in 84 candidates being selected, then 84 labels would

print. You can very -easily appreciate the very real savings rAlized-

injiersonnel time since manual searching is eliminated-4to is the
A

typing of envelopes. A sample printout of names aneaddresses is

shown in Figure 2.

3.2 Other System Uses. All-progesSingof job 'lead do not result

in a mailing to candidates. Sometimes'a lead is received by tele-

phone,and the caller would like to have the names of likely

candidates so that he can personally contact them immediately.

Under these circumstances, the operator can excuse himself for

several minutes, go to. the terminal'and execute the appropriate

computerized search along with appropriate printout commands, return

to the telephone and provide the caller with as much data as he

would like on the selected candidates. This is not unusual.

Another Common'occurrence is for a company representative to.

call in person at the Placement Service office concerning job

vacancies.. Often he will leave with a computer printout of; likely

L

candidates prepared for him while he watched the staff member operate

the terminal. The only data item he would not receive on any DUMP

printout would be the minimum salary'that the candidate would be

willing, to accept. For obvious reasons, the Placement Service does

not .ant to-make this' information available to prospe"ctive employers;

however it is still used during the search process to select the

job candidates.,
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TERMINAL COMMANDS
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Any terminal language is made up of words which were agreed

upon with the user during the design stage of the project as to

whet they mean and how they will be used.

4;1 The Verbs. These words ate used aS"comq.ands to cause the

computer to execute selected program modules to arrive at desired

results:
.

Long kVersion ShertVersion Function

SELECT SEL Build a file of selected
individu'als who meet the job
criteria. The nouns are also.
used with this verb to fully,
describe tY job.,

LIST LIS Print only t4 names df,the/,--=
. .

selected individuals

PPRINT PPR Print a brief report on each
of the _selected Iridividuis
using the permanent address

TPRINT. TPR Print,a brief report on ch

of the s lected indi uals
usicng the tempor address

PLABELS

TLABELS

DUMP

PLK =-; Print mail"hg labels 'for each
of the-Selected individuals

7 using the permanent,addres

TLA Print mailing' labels for each
of the se4cted individuals%
using"the temporary aildtest

DUM Print a complete record dump
except acceptable minimum
salary for each of thp 'selecteu

individuals

COUNT COU Plint the total number of
"-active records on the Applicant,
'Master File
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4.2 The Nouns. l'These words are used to define'the vacancy criteria
I

and are used with the SELECT verb to form a complete command state-
,

mentlor searchillg the files.
. '

. Long Version Short Version Function

POSITION .P,OS Used to indicate the position or
job code in a search. For
example: 'POS = REG (a regiptear
vacancy)

EXPERIENCE EXP Used to indicate the mini um
ience acceptable to

player. For example: EXP = 5
(five -years required)

. SALARY SAL

LOCALITY LOC

AVAILABILITY AVA

DEGREE' DEG

Used to indicate the salary
'being offpred for the- vacancy.
For example: SAL = 12 (condi-

/ dates must be illing to accept
$12,000)

Used to indicate t e geographic
location of the vac cy. For
example:" LOC = NEA andidates
must be willing to wOr in the
New England states area

Used to indicate when the employ-
er wants to fill the position.
For example: AVA = IMM
dates must be available to be.in
work immediately)

r

4

Used to indicate'the minimum
educational requirement for the
job. For example: DEG = MRS
(candidates must possess at
least a master's degree)

NAME. NAM Used to search the files by a
name, either partial or complete,
For example: NAM = JONES THOMAS'
(all candidates with that name
will be selected)

I

114
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4.3 Search.Combinations. Byusing the SELECT verb and all of the

nouns (except NAME) to describe the vacancy, the mo,st,ompleJ and

refined search .can be made for qualified candidates. Only those

persons who'Match on every criteria will be selected, all others

excluded, even those who might qualify on five criteria but miss

out on only One criteria will find themselves rejected from the

Selected group. However, it is not necessary to use all4of the

nouns with the SELECT verb. The following examples will,illustrate

the flexibility of the system:

a.. SELECT POSITION = TEACHING All teaching candidates will
be selected regardless of the subject area, level
teaching or any other criteria.

b. SELECT POSITION = TEACHING 4 All teaching candidates
who want employment at a four-year instituion,will,
be selected.

c. SELECT POSITION z TEACHING 4 ENGLISH All teachin
candidates who desire employment at a four-year*
institution in the subject field of English will
be selected.

You can see thAt as more criteria are added, the search

becomes, more refined and the selected candidate list more filtered;

thus, it is possib -le to really zero in on the most qua/ified

candidates and only inform them ,of the job lead. Tho 3-who are'

not fully qualified by the selection criteri. 11 not be

bothered by unnecessary mail'and, or-course, the prospective

employer Likewise will not be unnecessarily bothered. The system

works well for all parties concerned. Just a few more examples

will illustrate that it is not even necessary to use the POSITION

noun on Nery. search. It all depends ,on what type of information

rj3



you are Seeking from the 'file.

d. SELECT SALARY ='15 Ali pandidateswho are willing
to accept a salary. of $15,000 will be selected re-'
gardless of any other criteria.

e. SELECT AVAIIABILITY = DECEMBE All candidates whO
are willing to begin work in cember will be selected.,.

regardless of any other criteria.
ti

f. SELECT SALARY = 15 AVAILABILITY = DECEMBER All
candidates who are willing to adcept $15,000 and
can begin work in December will be selected. Both
criteria must be met in order to be ,selected.

-g. SELECT NAME = PET All candidates whose names begin
with the letters PET will be 'selectedthis would
include Peters, Peterson, Petrie, etc. If the
entire name is known, it can be used to 'select

just that individual and others who might have the
same exact name.

4.4 Candidate Status. When a person accepts a positibn, he is

requested, to notify the Placement Service so that his computer

99 r

record can be updated to an inactive status. The position he has-

aopepted is note entered into the files. Only an inactive flag is

set to exclude the person from any,future searches thus reducing

proces.sing and mailing costs. Unfortunately, there is no way to',

\senforce the request, and it is feit that a number Of succe sful

job applicants never do'notify the Placement Service of their good

fortune. The problem is somewhat minimized by terminating the use

of the old file in September and startinS'a new file each Octobcer.

A person must re-register to get back into the system.--no recc)rci:;

are carried forward.

5. IN CONCLUSION

As I indicated in my opening remarks, our Placement Service

office has had a very good expedience with the. computerized
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placement system% Job leads can be processed swiftly and

accurately tips providing a very valuable service to our students

and alumni.,' The system is easy to modify so that each summer

prior to':the start, of a new processing' year, we wild' implement

reasonable changes to the,computer system to further enhance

the effectiveness of the service for the coming year.

Yes, we do firmly believe based on our experience that the

SUNYA PLACEMENT SYSTEM is an INNOVATIVE SYSTEM which is a

SOLUTION andnot.an ILLUSION.'

Ale
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. Vol._ II

In the, last five years two major advances have been made toward the
. .

improvement of commercial data processing productivity: the File Management

System and the Management Information System. The fOrmer "is directed at

'reducing the,effort in processing volume data, the latter at providing more

flexible and timely information out of stored data. BOth of these substantial
.

needs are.prevalent in most commercial environments. Unfortunately, the two

_types of, system are nogn ally mutually exclusive as designed and sup.ported.

4P
Thus, the data processor must select one or'che other or constantly transpose

.

his data between two conflicting data structures. It should be possible 6D-
,

.provide a system, that combines the advanthges of the File Management and Manage-

ment Information Systems, OASTS, an Online Administrative Information System

developed at Stanford' University, is such a system.

1. THE CURRENT AVAILABILITY

In.the last five years the commercial data processing industry has made

sevral attempts foJeve out of'the strictly batch-oriented.mode of operation

which,the media of the card and the magnetic tape ha& produced. Brogdly
1

speaking, the two most notable changeS.were produced by the introduction of,

first the File Management System and then the Management Information System.

The two systems have basically diffent goals and, consequently, differ in

their,characteristics.

1.1 The File Management System. The File Management System (FMS)* was

designeato be basically batch - oriented., This does .not mean that it will
-
not

operate via terminals; however, the design was definitely oriented toward
ry

A

*OARK IV of Informatics, Inc., is a fine example of,the VMS. WORK TEN of
;Honeywell Informatidn Systems is another example.
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processing d latge propokion of the data in an entire data set or file.
ll

*1,-. ' Vs

, .

Traditional batch retrieval methods are'usually'employedi the file struc-
. . .

1

tures are sequential or employ one major index or key via which the data can

be retrieved. The rules on subsetting or sorting the data tare in general
."

very strict, the only fiexibility being affqrded.vta standard system sorts ,o

embedded sort verbs. The transaction/master-file,concept;charadterizes these

systems. They are,,extremely record-oriented and basically designed to access

each record in a data sef once (or very few times):to retrieve and/or update
4-,

all of the data yithin,a record,insa Single pass. Consgquently, access times

are primarily dependent on the speed of accessing the device and are largely
1.

independent of the'relative effiCiency of.the code which manipulat the ipo-

.

.bound routines. ljeavy
r

emphagis, is usually placed on the.size of the file. The,

. ,.. . . . c

'power and flexibility are directed etreducing mundane programmer effort.

Typically, uch systems, provide for automatic performance of standqd updating-
,f . .

.

functions; transaction i-maats file logic is incInsled for matching records.
fs

Capabilities for generating list reports and doing standard subtotalling are
.

.r,

. often- advertised. i,,The systems are definitely oriented toward the programmer,

-

often employing shortcut languages and fill-in-the-blank methods eWpermit
. f -

/

.rapi.d production of programs.
.

17

1.2
.

The Management Information System. The finagement Informntion Syt,cm

(MIS)*, on the other hand, is terminal (or retrieval) oriented, designed.

primarily.to, h#ndle random requests for complexselecti'ons of data: Its

-IN

.

emphasi'i on rapid,retrieval, required the development of many formS-on non-

, / .

,,

*standard file structures designed specifically For doidg random retrieyals in-

4

*TDMS (TS /CAMS) of System Development Corporation and IM4 of International
Business Machines Corporation sre examples of the MIS.
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the minimum amount oftiime. Instantaneous response for very flexible velec-

AP
Lion criteria is of. primary imp. Normally the final output encompasses

/
t

very few records and very litt . Such systems often tend toward the

',2,,

fntegrated data base concept: the data are.arranged within a structure so
-c'

e
. ,,-.

.

nious interrelationships,cah, be,produced. Such systems, being
(

concerned so specifically with ret,rieVal speeds, do not place heavy emphasis

op the physical size of the files. Iii fact, extra space is normally required

to repeat data in numerous structures pr to support pointers, chains, an*".....-d;r

indices to make the rapid location of data easy. These systems are "user

oriented" in that they provide tools for the.uSer himself to specify and

produce queries and sipple reports. Sometimes generalized aci lies are
4- 4;

also included v4ch permit the simple maintenance of data. (Most such-systems
0,,,, *, .. .

do not include convenient programmer inieerfaces for writing nonstandard

prOgrams.)

4101
,1.3 The Dichotomy. ;Both'the 11S and the MIS provide worthwhile and necessary

capabilities. The normal commercial data processing environment has the need

for programMing Volume maintenance and retrieval 'functions and for permitting

the flexible compflation of information from those data. Unfortunately, those:

-very'characteristics vhich make the FMS adept at handling large volumes of
i

data restrict the retrieval, flexibility whereas the complex file structures

which allow the MIS that flexibility force maintenance functions,to be

exceedingly slow.

..,

The, aIternativet fOr the data processingenviruumeut are not very violins-,
4 ,

.sing. Conceivably, a ,given installation cold purchase both types of system

and use each,for its designated purposes: .1UnfortUnately, this would require
,

i

transposing th data,from\one sYstem to the other at frequent_interyals.
..

\ I

expensive.
.,

it would be expensive. The tecond alternative
-

-
1,

--- -1-11L

Even if this were possible,

ti
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.would be to purchase just an FMS, which would Make the programming burden less
s..

cumbersome. but would not facilitate the handling of unanticipateirrequests.

The third alternative - to acquire only an MIS - 4.s the most accepted today.

Such a sys tem .ffordemanagement with the type, of information it wants butc6

*

florally extremely expensive in 'terms of batch ddtpUtin% time for volume main-

tenance and retrieval.

1.4 The Need. It is the conviction of fhe author, that none of these;{

.
,

alternatives should be necessary. It should indeed be possible by prkide brie
.. .."

,

.:,

single system whichwoUld combine the advantages of both ttoes of system mith
,

.
I .

. , . -,,

..._

,-
none of the large disadvantages that each today forces- "'Such as system would

require that the same data base be used effectively for both mass retrieval

-, and Maintenance functions and for random inquiry and terminal updates. The

batch access and modify speeds must be reasonable; the storage overhead for

online retrieval Must not be exorbitant. The system must provide inquiry

services and report definition/generatiO features which are directed at the

. ,

level of the per son who will be the user of these services English-
,

like language in a fairly flexible format:'

1.5 A Solution. A system that combines the advantages of the File Manage-
/

ment System and the Management nformation System, yet attempts to avoid the

inherent weaknesses of each, is"not an unrealistic dram. In fact, one such

system already exists and is operational at Stanford Univertity. Called

OASIS (Online Administrative InformationSystet), the system was developed by

Project INFO, a software team at Stantard University, under a grant from thz

Ford Foundation.

112
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. 2. THE OASIS APPROACH '

university administrative computing community. Its mission was to develop for

Stanford University the means by which the information needs 'of the administra-
. .

.

4.:In 1968 the Project INFO team was formeitto address the problems of a

`.

I If

. .

tive environment could be satisfied. (The feqUirements of scientific and
a

i .

research computing were not addressed,) After a nine-monthstudy,of the

*-.Z. ' A 4 , .
.

,

1

systems currently available (or nearlyavaifable) it was decided that none
-

.0--".
.

could be '.combined or structured in 'such a manner that the university admini-
.

,

.:

',. + .
.

strative needs could economically be satisfied, At that time the basic ideas
,s

. _ . -
,

for the design of OASIS were formulated. .As,the tame, Online Administrative

_
Information System, implied, OASIS was designed to support both "online" and

. batch activity coaerned with normal "administrative informatidn" requirements

via an organized and efficient "system". Thug, OASIS is an attempt to span

.

the gap between the File Management System and Managemeriv Information System.

2.1 The Components. OASIS is highly-modularized toltrovide maximum flexi-

bility a nd is'composed of four logical components: an.Executive Control

program, -the Terminal Services, the File' Servreeg% andthe'Oeneralized Services.

The Executive Control program performs traditional monitoring functions
f "

eo handle the superVision and coordination of the operation of multiple user'

tasks. The monitor handles. task scheduling 'and the allocation of memory too

the' tasks and to I/O buffers. it also contains a polling routine which

.1
performs lcommunications between the CRT programs and the external user. A

Command Language Processor handles simple requests between the user and the
. -

system. The OASIS Executive- differs frol other monitors mainly in the space

. r
allocation techniques used by the Linkage Services,. since OASIS Aivid memory

10
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into 2K increment in which the Generalized Services and user tailored services

.opetath. A .-

. .

/

Fhe Terrain 1 Seivices provide communications between the user andhe

syst m. They Tre,used by the Commiand Language Processor and the Generaliied'

.

Services, and re available to tailored applications through standard-high-
.

ev4i language! CALL statements (as, the COL CALL).

The File Services handle all4interactions between the Generalized and

.

tailored services and the OASIS database, The structure of that data base

reflects the recognition of needs for both unanticipated, unstructured user

requests a, fficient volume retrieval and maintenance. Services are

provided foi\ cessing the dataiin various ways for the varying demands.

dor
lThe Gener ized Services were designed to handle those needl in the

aaministrativeenvironment which could most readily be put into a generalized

format and cou be utilized by the user community, thereby avoiding laborious

44.

programming effort. The.Generalized Services consist chiefly of QUERY and the

Terminal: Report Generator. QUERY was designed. to handle -the unanticipated

user requests. The service is available through the terminal and consists of

free-form Engli -like sentences input by the user. Automatic editing and

formatting provide .pleasing displays with a minimum amount of user effort.

The Terminal Report Generator,.on the other hand, was designed to avoid some
4

of the programmi g,needed for the fairly standard reports the user sb often

requires. Repor

by-step user guid

generation.

.

definitions are entered through die terminal, with a step-

d' procedure, and several options are provided for report

2.2 The File Services. The power of OASIS is derived primarily from its

data management rdutines and its file structure. *Based on the assumption that

jai-t
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130th.yolume requirements and complex selection Criteria for low-volume output
,

.

are required, OASIS supports bothdirect record retrieval and index-like

"
lookqp capabilittes. An OASIS data base"is phySically,resident on one or

more ,diSk storage devices and consists of one or morefi/es which mar or may
-

not be related according to their definitions in the OASIS Dictionary. An

'ex ehsive set of backup and recovery facilities i$ an integral part'of 'the

system.

2.2.1 "Record Structure.. An OASIS file is a'phySical collection-of variable
, -\

length'"records". All of the data for a giver record are located in .donti-
,

guous space, since it is assumed that the information in that recOrd.is senaer.,

how logically related and as such will often be accessed together. EaCh record

may he physically subdivided into a sequence of "segments", each of whic may

in tug contain one or more "elements". Logically related elements may e.

, j

defined together as a "group". File boundaries may be spanned by means of a

pseudo-element called an "iniirect reference". Figure 1 is a pictorial

descAiption of th4 OASIS file :trucarre.
r

The various segments within"a record facilitate highly variable length \

. records and at the time provide a means for efficiently accessing and
.

. .

updating logical subdivi§ioris of the record. (Within one file there can be a

maximum of 254 Afferent segment types, each Specified as optional, or mandatory
1.

andingle or recurring.)

The element, on the other hand, was designed fOr user flexibility and

convenience.- Although an integral partof a record, the element is nor

dependent on'its physical location within the record. Associated with earh

element in the OASIS Dictionary are a name and an OASIS edit picture which

detemine'the data characteristics and how they are to be edited for display

$
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purposes.: (The rules on edit pictures permit inclusion of almost any print-

able chara0er..) These names and standard formats were designed as a

- convenience so that data bight be obtained in a manner more meaningful to the

.
,

layman than,a nuberic or structural description.
1. 7

r

1

-1 .07-, I

:Here',,

isl

Figifre 1. Oasis File Structure

,-. 3, 5

1 .;

..

.,.
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2.2.2 The Services. The File Services routines reflect the OASIS record

structure,. There are services that deal with data according to' the 'physics;

record layout:

GETSEG - Retrieves a particular occurrence (or all occurrences) of one
segment type in a record, or retrieves an entire record in i
file.

RPLSEG - Replaces a particular segment occurrence into a data record,

ADDSEG - Inserts a new physical segment occurrence into a data record.

DELSEG - Removes a particular segment occurrence; from a data record, or
an entire record from a file:

Other services are tore user- oriented and less. concerned with the record

format:

GE Retrieves one occurrence of one or more elements, groups,
and/or indirect references in a record, or all occurrences
of one element.

RPLDATA - Changes the Value of an element in a record.

GETVAL - Retrieves one, many, or all values which occur wiOin the
instances of an indexed element in a file.

These services, used in cokjunctiOn with OASIS routines for description and

editing, may be us d fdr data independence in a program. In fatt, the

Generalized Servic s do employ them in this manner.

a..2.2.3 Security. 1Because of the need for confidentiality where data are so
k

readily available, OASIS proTides a complex security structure. Each file,
\

k

segment, 'and record'ecord ,within Ulf OASIS data base has associated with it an

access and a. modify "code ".. 11 users of the system, whether they he tor-mina!
.

users or batch programs, are ssigned passwOrds; each of which has AD acces.

r
and a modify "clearance ". All'bf the OASIS File Services automatically check

;

the clearances against the Codes of the data which are being requested dnd,
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perform the service only if xhe security.is_Valid. Security levels of three

t. -
,

, .,

kinds{ are proyli led: a main hierarchy consists of 32 secu rity levels (1-32).
1

TH6-26exciasive hierafthies, denoted A throiIgh Z and consisting of levels 1

through 8, are equal in.SecUrity level and normally cover all or part of the

P

main hierarchy but do not permit clearande into any,other exclusive hierarchy.

Absolute clearance is used for entrY into all of the data in a given file.

The hierarchies may be combined in any mailer ciiired by the user'tcrproduce
.% - .

.-
1

a specific security configuratidn.

2.2.4 Data Base Structure. In'addition to those. aspects of the OASIS file

structure involviag the subdiVisions of records, OASIS includes facilities for

the rapid ietrieval'and maintenance of\those records.. Associated with each

file in an'OAVS- data base is arrecord number index (RNI). As each new record

is added to a file, it'is assigned a symbolic AOtord number. The number

itself :Las no significance; however, it represe41S the displacement into the

RNI table where the actual physical location of therecord is stored. When a

record is relocated during maintenance activity, the change in physical loca-

tion is recorded in only one place, the RNI. The'significance of tXese

symbolic record pointers-becomes apparent when one considers tile third and

final component of an OASIS file.

A value index table (VIT) may be built for each element whose values ,

are frequently used in retrieving data. Each VIT ZOntAins an ordered list

of values existing for that element in the file. Associated with each

value is a List of the RNIs of those records containing the particular vniu,
c
v!)

OASIS automatically updates these VITs during all maintenance fithctions to

the file.

:i8
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Figure 2 illustrates the OASIS data base components.

Order

OASIS

Dictionary

Volume Status
Tables

File Status
Tables

Temporary

Pages

J

Vol. II

0.1 VIT

I IT

VIT

for

File

,

RNI

for

HA,

VIT

VIT 2

V'T
for

Filet

RNI

for

File 2

1------1
I .. Page ni .

Page 21 H
i '1".a4e ofi

Page of 'Data Ftecorns

Data Reco,os tor Fite 2

for File
I

...i
c

VIT

VIT

VIT

for
Fite n

IntleX
Oreer

Value

Index

Tables

RNI

for

File

Record

Number

Indices

Page n I Page 2 i

Page

Page 2 1

Page of
I Li

D4t, Records
I _I I for Fite; I

__I [

Figure 2. Oasis Dal. Base Components

<

OA I
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2.2.4 Retrieval Methods. The OASIS file structure was designed spejificalr

ly for several different retrieval methods. The physical layout of th-v_dat.f,

base itself is alsO oriented toward these methods. All of the disk space is

divided into 1692-byte blocks, called "pages", and OASIS reads -in an entire

119
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page whenever data from that page are requested:, 'The utility of this design'

characteristic may best be, observed by examining the various retrieval methods.

The fastest method of accessing OASIS records.involves reading the

records in "RNI order" (the order the records were,added to the file). An RNI

page is accessed to locate the physical address (page plus displacement onto

that page) of the desired record and that page 4_then read. OASIS will
.

average a I/O for every (1670javerage-record-le4gth) records (i.e., one I/O

for every 33 50-byte records, two I'Os for a 3006-byte record).

Records may also be retrieved according tct_tht index order of a given

element or according to a "given value" of such'an element. In this method

,

a VIT pa read to obtain the RNI for the first record containing the first

f
value (or the requeSted value). Processing then,proceeds as for OASIS

sequential retrieval. ts in the case of RNI pages, an actual read of a VIT

page Is not alwaysitkessary in that. as many as 540 instances of symbolic

pointers may be found on one page:

,

The third and most flexible method oT accessing OASIS records is used to

i';select records" into a subset of a fire or in a given order other than that

,a single indexed element. This method involves the use of the SELECT

rvice. Using as input an English-like syntactical arrangement called a

t

WHERE-clause, SELECT constructs a list of record numbers (and, optionally,

accepted segment occurrences) of all records in the,file which meet the

specified criteria. The specification may contain as many as 20 conditional

expressions connected by OR AND, or TAND (a special connettor permitting

comparison of data within a segment occurrence) and up to ten ascending and/or
a

4 0
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descending sort fields. Parentheses are supported, and operators include EQ,

NE, GR, LS, LE, GE, and RN (range).

The power of the facility is derived from the-fact that any element may

be made part of the WHERE-clause. During the parse of ache selection criteria,
. ..

14;
SELECT first utilizes the indexedelementS to form a set of RNIs satisfying the

Criteria specified for the.indexekitems. If necessary, those records are then,'

accessed to determine the validity of unindexed data. The output of SELECT is

usually a list of RNIs (which may be saved and reused at a later time if

desired). Thus, the entire'record is available for access, without any dupli-

cate storage space for temporary files, regardless of the elements in the

selection criteria. It is also possible to perform selection by segment

(thus, element) occurrence in, such a manner that the caller is returned only

those segment occurrences within the record that satisfied the selection

criteria.

# The various methods of record retrieval were obviously designed with
.

different purposes in mind. ThefOlASIS sequential and indexed order methods

facilitate rapid manipulation of large quantities of data. The physical

proximity of all data for a record minimizes thd time needed to gather all

data on a record or to maintain large portions of those data at one tame.

Requests for a given value of a particular element are useful in selective

batch maintenance as well as in online retrieval of records by key. The

capabilities of SELECT for the complex reordering and subsetting of. data are

ideal for batch reporting manipulations and for complex online correlations

of data for management decisions and also permit more simple application

programming (since conditional selection need not be wi-itten'intb each program).

Lb
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2,a The Generalized Services. Relying heavily on the OASIS File Servicrg

capabilities, the Generalized Services provide automaticefacilties by which

11.7

the user may satisfy unanticipated requests immediately and produce countless'".

varieties of reports without costly application programming (and 16ng time

delays), Both QUERY and the Terminal RepoFt Generator provide automatic

4
editing and make use of the full SELECT capabilities for population selection

D

and record. ordering.. Full security checking is rendered at all times. In

addition to displaying elements, groups, and indirect references, facilities

provide'for the calculation of functions (SUM, COUNT, AVG, MI 1, and MAIO and

arithMetic expressions (elements, functions, or literals sepa ated by the

operators. +, -; /, *) .

. QUERY supports both descriptive and WHERE-clause requests. Descriptive

queries permit,the user.to browse the 'Dictionary; to review. components of a.

filevir group, values of an element, or names of the files-to which he has'

access. The more common-WHERE-clause query is used for displaying record',

gontents in either vertical or columnar format and may includ a population

count. Full paging capabilities as well as hard copy options,1 are provided.

Figures'3 and 4 show sample WHERE-clause QUERY requests.

BAS1C.STUD.INp0.uNERE MAJOR RN '040'/'048' AND SEx.CODE EQ 'F'. .-

KEmBER.10 mEmBER.NAmE S M mAJ.DESC LQR CIS DATE.LAS

0-1/67-024407 CORNELIUS, JODY ANDREA F S ENGLISH 3/69 JR 07/26/71

0-1/67.0436,01 HENKE, SUZETTE ANN F S ENGLISH 4/69 GRAD 07/23/74

0-4/68-065612 miNCHENBERG'. NANCY LEE F S ENGLISH 3/69 JR 07/26/71

0-1/67-005313 mY0ANS. SHELLEY F S ENGLISH 3/69 SR 07/26/71

0-1/66-060043 FERRARI. TERESA MARY F HISTORY 1/69 SR 07/26/71

0-1/69-055034- GILBERT. DEBORAH F S HISTORY 3/69 SR 07/22/71

0-1/69-034426 MILLS, ANNETTE M F M HISTORY 3/69 JR 07/26/71

PAGE I

PAGE?

First Page of OUEitY Showing Infortnation on Female Students in Several Departments

Figure 3
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mEmBER.ID COUR$E/INFO WHERE DEPT.ABBR E4 'ENGL' TANG CREDIT.UNITS EQ STAND
GRADE EQ !A'.

.* .

mEMBER.F0 DEPT DEP RS S Sc
,

00ORSE.TITLE CR GR QYY

'0-1/69-0144o ENGL 409 002 0 01 FRESHMAN 05 ..4 .369

s.
MATH 450 043 0 01 ANAL CEOM CALC 05 8+ 169
PLAYS 570 053' 0 01 ELECTRICITY 04 5 369
PLAYS 570. 054 0 01 ELATRICITY LA4 01 8+ 369
FR S 992 001 AI, 01 VEHICLE DYNAM 03 Au 365

0-1/67-0149o2 w PE 092 016 .0 06 INT TENNIS +.
01 A 369

ENGL 400 005 0 01 NARRATION 03 8
MOM 440 005 0 01 HUMANITIES SEM 05 A

,369
369

ENGL 40i 200 0 02 AMERICAN LIT 05 A 369
CS 670 005 0 01 COMM PROGRAM 03 t 369

PAGE I

'

-

PAGER ('END','N','P','L',X): 3
..

QUERY Showing Acadenlie ProvniabtSIudentswilhsPArliculWCoursoandGfade

Figure 4

Vol . Ii
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The OASIS Terminal Report Generator (TJ.G) was designed, as a vehicle by.

. which the programming of a large portion of retort- oriented applicatiOns might

be avoided yet was based on the assumptiOn'that no genealized report defini-

tion vehicle could provide for every complicated firm of,report in an efficient
S

and user-oriented manner-. Report definition is accomplished in an interactive

mode with the user answering such terminal-prompted questions as desired report

name anikoutput mode. (Definition, may also be performed in batch mode.)

Automatic page numbering and /or dating may be'specified. Elements iday be

' designated as control breaks so that total and summary functions will be per-

forded when the valde of thly of these elements changes.

As the format and ooptent of each line-(and associated headings, if

any) are defined, the user can modify the automatic edit pictures and inter-

sperse text. Both data lines (for the detail data of the report) and total

lines (for production whenever one of the predefined control breaks change*)

i' may be included.

3
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.When the definition is complete, OASIS Berates object code for

that report and stores'it permanently spe ). file. The user may

then produce the repor t or request a proof based on a subset of data.
-

Therepqrt nay be displayed on the 'terminal iith paging capabilities

'119

similar to those used in QUERY), spooled from the - terminal onto the --.

OASIS log tape fo4 later production in batch mode, orinitiated directly.

from the batch partition.

2.4 Tailored Services., Although QUERY and TRG were designed to

. eliminate. many of the programming"needs in an administrative environment,

it was felt that for. the many rohtinefRnctioRS that would initiated

countless numbers of times per day at a terminal, the user should be

required to enter the` minimum of data necessary to obtain his .required

output -in a fashion similar to pulling ,a -tab card out bia manual fire..

TO, facilitate the creation of such tailored services (called networis),

OASIS includea.support f8r high-level language communication with the

OASIS Fife Service's and Terminal Services. To make the prbgramming

process more convenient, online debugging facilities permit the programmer '

to .trace.execution, to showregisters orltelected portions-of memory, and

to modify' (pitch) register. contents andjselected memory locations.-

The File Servides'routincs are Also available to. batch programs

written-in Assembler language or any high-leVeljaRguage which ,supports
/

(

a standard.CALL statiment. Such programa.May be wrItteR in any style

natural to the progiammer and may utilize nonOASIS files an peripherals.
4la,, . ..

2.5 Summary. OASIS,couldbe called a compromise system. It was not

, ,
_

designed to. be all
,.

things fo all enVironments.and therefore has avoided

d24
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the inefficiencieS ofgenerality. On t baler hand, it was not designed

with such a specific environment'in mind teat its flexibility and diversivi
c

would be severely. limited. OASIS. is an atempt to relieve the "programmers/

of some of his,burden, to provide the "user" with flexible means of
f

interacting with his data, and to provide 7mAnagement" with a system.

which can answer-its needs and yet not overtax its computing reisources.'

I
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Hanover, NeW Hampshire 03755

Vol. II

system provides the Office of the Registrar with an on=line capability for

assigning seudent6 to courses, updating course offerings and distributing

students hmong course sections. This paper describes the useof OSCAR

during the course assignment process for,a typical term, a brief overview

of the OSCAR system and the procedures for changing student course selections

and'updating course offerings.

1. INTRODUCTION

.
The OSCAR system operates on the 'bartmo4th Time- Sharing System (DTSS)

[Ref. 1,2,3 1 and is accessed thrOugh terMihals-located in the Rggistrar's

Office. During the bUsiest periods of each quarter, t'lle Registrar and his,

staff typically use about five terminals; DTSS normally supports about 150.

Approximately 3850 of'Dartmouth's 5400 Students are actively involved

in the course assignment and'changing process each quarter, and the

normal academic load is three courses per student.

The predecessor to the OSCAR system required a great Cita} of manual

work. As the number of course offerings increased, as students began

shuttling back and forth between on-campus and off-campus programs, and as

the restrictions On course changes became less'stringent, the manual and

punched card system began to show signs bf severe stress. In'response to

these pressures the OSCAR system was developed during the winter of 1972.

Both systems ran'in.parallel during the spring, and the ()SCAR system was

put -into full, operation' during the summer (the lightest term of the year)'. .

O
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The follawingse.Ctions describe (i) OSCAR's use durfng the course

assignment process for a typical term, (ii) an introduction to the OSCAR

,system; (iii) student course selection changes; (iv) course offering changes;

and (v) miscellaneous- features of the OSCAk system.

2. -CHRONOLOGY OF REGISTRATION EVENTS

Several'months prior to the start of anew term, course selection cards

(called "elective" cards) .are sent to students. At the same time, an on-
,

line file of tentative course offerings is created. This file contains an)

entry for each course, but does not include course sections .or laboratory

periods. Special restrictions required by a department are included,-hOwever.:

For example, certain courses are open only to apperelassmen,,others have an{

enrollment limit, or require instructor permission, etc.- When the electivp

,cards are returned by the students (usually about six weeks before the start

of the term), they are fed into the OSCAR system and used to develop a pie-

lintinary assignment of studentd to courses. Restrictions and permission are

automatically checked by the system at this time.,

Following the preliminary course assignments, enrollment summaries are

sent-co each academic department. The departments usethese summaries to

etermifie a) the number of sections required for each course, including

laboratory and discussion periods if appropriate,lb) the times at which the

various sections will be offered, and c) the section instructors. For

example, a Freshma English course might have as many as twenty sections; an

elementary chemistry course might require anywhere from two /to ten laboratory

periods.

128
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The data received frOm the academic departmerdS are used Ito create a

new OSCAR course data base,. containing courses, sections, laboratory and

discussion group periods together with the corresponding instructors, and

time periods.

A revised assignment of students to courses is now done using the

.

new course data base. 'This vocess,is called sectioning and attempts to

assign students to courses and sections in such a way as to'avoidstudent

time conflicts and keep a balanced enrollment among the various sections for

.

each course. Avoidance of time conflicts takes' precedence over balanced

enrollment. In case of an unresolvable conflict, a list is printed showing

the student's name, his requested,courses, the particular courses, sections

and times available, and the reason for the conflict. The Registar's office

later examines this list and takes appropriate, action on each individual case.

While the algotithm used is relatively simple - for example, no attempt is

made to automatically reshuffle previously determined course assignments

ittf

it is an enormous improvement over the previous manual methods. At the

completion, of this process class lists for each course are mailed to the

w app late instructors.

After registration, there is a five to ten day grace period during which

students may switch courses. When a s udeat requests a course change, a staff

member of the Registrar's office, siting at a terminal, enters the student

idgn ication number, withdraws him or her from the course to be dropped,

and specifies the new course requested. If the desired course requires special

permissi n , the system will ask the terminal operator if the student has the

required authorization. If the course has sections, the system will attempt
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to utilize the section with the lowest enrollment and which does not have a

time-conflict withthe student's othencourses. If the course has required

laboratory or discussion periods, the student will be placed in one of them,

using a procedure similar to that used for course sections. At the

completion of the process, OSCAR notifies the operator of the particular

assignment made, and the. student is provided with immediate feedback concern-
,

ing the success of his request. During the first few days of the term; at

many as five terminals may be connected to the'course changing program, which

continuously updates the course data base. At the end of each day, a list of

"add/dtuv" notices are prepared for each course and mailed to the respective

instructors. These lists identify students whowhave been dropped from or

added to each course, thus permitting the instructor to maintain an up-to-
,

date course enrollment list.

3. JIM OSCAR SYSTEM

The most ialportant programs ifi the OSCAR system are:

CHANGE Used to update student cogrseassignments;

SECTION Used once per term to do sectiNning;

UPDATE Used to add new courses oranake major revisions in

student data.

In addition, there are a number of initialization and report generation

programs which are not worth describing here. t

3.1 Accessing CHANGE. CHANGE is a "multiple-terminal" program [4) which

can be used by several people simultaneously...The first person to begin a

session with CHANGE is known as the "master" user, and must select a one to

12 0



k

fs

126 Vol. II

eight-letter "keyword" (e.g., brownfok, syzygy," or whateverY. This user then

signs on to the time-sharing system under the user number corresponding to

the desired term (there,is a separate user number for each of the-Fall, , 1
4

Winter, Spring and Summer teims). 'The master. user then-typds

OLD REGLIB ** *:CHANGE

After.the computer responds "READY", the master user types

LINK keyword, *

to initiate the "conference" and to indicate that any number of additional

terminals (up to a maximum ornine) may join the conference at any time. .

.Users on other 'terminals may do this by simply typing
-%

JOIN keyword

where the keyword used in the JOIN command must be,the-same as the one used

in the LINK command. There is nothing special about the " master" user; it

is simply that one person must initiate the conference, by calling up thd--

program and typing the LINK command, and he is called _the maser, user. The

joiners may be signed in under any user number and do not 'have to type OLD
, f

before typing JOIN..

After a user has entered the conference (either by initiating it or

joining it), the CHANGE program will type'the message

ENTER INITIALS, PASSWORD?

to which the terminal operator responds with his or her initials and the

appropriate password.

The password provides authorization: it would be undesirable to permit

studep,ts to juggle their own, and perhaps their unwitting classmates' (?)
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course schedules.rlhe date, time and operator's initials are written to an

audit trail file; which also records every studentl-related transaction for

later use by various reporting programs.
k

Abrief summary of the more important commands available in CHANGEis

provided below:

ADD Add a student to a course*

DROP Prop a student from a course

LIST List a student's courses 1

FEE Charge a student a fee

a

CLIST Print a class list-at the terminal.

STATUS Print the status of a course (enrollmenl, etc.)

EXIT Terminate a session with CHANGE

FIND Find student's id. number given his last name

PASSWORD Change initials and password level

WHO Provide a list of the other conference participants

3.2 The SECTION arsEaa. The SECTION program ins used for pre-registration
.

sectioning of the entire student body. It is similar to CHANGE, but has a

more restricted command list, may be used by only one terminal air time,

and accepts commands from a file (as we/1,as from the terminal). SECTION is

accessed in the same manner as any other program on DTSS: the terminal

operator types "OLD REGLIB***:SECTION"; when the system answers "READY"; the

ck. to.

perator types ';RUN" '15]. The principal commands are:

ADD Add a student to a course

DROP Drop a student from a course

EXIT Terminate the SECTION program

SECTION Specify the name of the file of commands

3.3 The UPDATE program. The UPDATE program is used primarily to offer

additional courses or change the parameters on existing courses. The

c

1 3

c-
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primary commands are:

AFTER Alter the parameters of a course

.OFFER .Add a new course to the term's offerings

WITHDRAW Delete a course from the current term's offering

REASSIGN Generate a file of ADD commands for SECTION

EXIT . Terminate the UPDATE program

STATUS Print the status of a course (enrollment, etc.)

3.4 Passwords. When an OSCAR program requests a password the user may enter

one of three passwords. The first password grants access to commands that

enable the user to examine student course assignments, but not to change them

(CLIST, EXIT, LIST, STATUS, WHO). The_second password grants access to

commands that enable the user both to examine and update student course

. assignments (ADD, DROP, FEE, REASSIGN, SECTION). The third password grants

access to all of the commands available inlfly one program, including the

ability to alter the fundamental parameters of a course and to make available

new courses (ALTER, OFFER, WITHDRAW). Thus personnel outside the Registrar's

office (e.g., in the Dean's office) may bp given permisslon to list a

student's courses but not to change them.

4. CHANGING STUDENT COURSE ASSIGNMENTS

The primary vehicle for changing student course assignments is the CHANGE'

program, although the SECTION program itf also used for this purpose during

sectioning. TheADD command, which assigns a student to a course, is the

, most complex and is therefore described in considerable detail. Brief

descriptions are psovided for the other commands. The PASSWORD and WHO commands

+I/
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are omitted. Appendix A contains an example of a dialog with the CHANGE

129

program.

4.1 The ADb command. The ADD command will enroll a student in a course and

°Update its enrollment count. If a course is sectioned, the student will be

placed in the section with the smallest enrollment which does not have a

0

time conflict with his other courses. If a course has laboratory or discussion

groups, the student will be placed in thit5 smallegt of these which does not have

a :time conflict with his other courses.

.To specify a particular course section, laboratory or discussion group

the course name may be followed by the-letters S, L, or D and the number of

the desired section, as in "ENGL 5 S 1" in "CHEM 51 L.2" (spaces are not

significant). Some examples are shown b41ow:

ADD 107235, ENVS 35, ART 2, ENGL

ADD REL 46, PSYC 1
ADD PHIL 1 S3 (ipecify section 3)

ADD BIOL 4 Ll (specify lab section 1)

ADD GOVT 5.D6 (specify discussion section 6)

ADD GOVT 5, GOVT 5D6 (enroll student in GOVT 5, and
also in discussion section 6)

Note that section may be abbreviated "SEC" or "S" laboratory may be

abbreviated as "LAB" or "L" and discussion group may be abbreivated as "DIS"

or "D". The-Student id. number may be omitted if a previous command (ADD,

DROP, LIST, FIND) referred to the same student.

The prApram.has a number of built-in checks for courses-with enrollment

lilits, permission requirements, and so on:

#44
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.4.1.1 Course closed

If a course is closed, the message

course name IS CLOSED
DO -YOU WISH TO ENROLL STUDENT ANYWAY (YES OR NO) ?.

will be printed at the termludl. If the answer is YES, the
student will be enrolled in the specified course. If NO, the
student will not be enrolled in the course.

4.1:2 Course full

V ti

If a course is full, the message.

course name IS FULL
DO YOU WISH TO ENROLL STUDENT ANYWAY (YL.5 OR NO)?

will be printed et the terminal. Far this and all other quesidons,
the operator may answer YES or NO as in 4.1.1 above.

4,1.3 Course requires special permission

If a course requires a special.permission,the message

CHECK SPECIAL PERMISSION LIST FOR THIS COURSE
DOES student name HAVE IT (YES OR.NO)?

will be printed at the terminal.

4.1.4 Course closed to freshmen

If a course is closed to freshmen, the message

course name IS CLOSED TO FRESHMEN
A 'DO YOU WISH TO ENROLL STUDENT ANYWAY (YES OR NO)?

will "be printed at the terminal.

4.1.5 Course closed to upperclassmen

, If-a course is closed.to upperclassmen, the message

course name IS ,CLOSED TO UPPERCLASSMEN
DO YOU WISH TO ENROLL STUDENT ANYWAY (YES OR NO)?

will be printed at the terminal.

135
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4.1.6- Course open only to seniors

If a course is open only to seniors, the message

course name IS OPEN ONLY TO SENIORS

DO YOU WISH TO ENROLL STUDENT ANYWAY (YES OR NO)?
a

will be printed at the terminal.

4.1.7 Course requires instructor permission

If a course requires instructor permission; the message

course name NEEDS INSTRUCTOR PERMISSION .

DOES student name HAVE IT (YES OR NO).?

will be printed at the terminal.

4.1.8 Time Conflicts

If a time conflict is found between student's Current course's and

the one to which the operatoris attempting to add him, the

following messages wil be printed:

I

STUDENT student name IS ENROLLEDIN
(... list of student's courses...)

THBRE IS A TIME CONFLICT BETWEEN STUDENT'S CURRENT COURSESIAND'

(... course with time conflict...).

DO YOU WANT TO ENROLL STUDENT ANYWAY (YES OR NO)?-!..

If the operator answers YES, the student Will be enrolled in the

course even though it has'a time conflict with ;his other courses.

The ADD command will accept a series of trailing letters as part of 'the
4

course specifier to indicate that a student already ha%permission for a course.

The legal trailing letters are listed below: 11

"C" indicates that student is to be enrolled in course even though it .

may be full or closed

"P" indicates that student is to be enrolled in course even though it

may require permissions or be closed to the student's class (e.g.,

a freshman taking a course open only to upperclassmen).

ti
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"D" indicates that a student is to be enrolled in the same course twice;
. a "D" will be printed to the left of a stUdent,ls dual enrollment
courses when these are displayed using the lit command.

"X" indicates that student is to be enrolled in'course even though it
may require special permissions. ,

Examples:

ENGL 5 SEC 20 P (override course permissidn requirement)
ART 2C (override closed course)
ANTH 60 CP (override both permission and full course)

442 The DROP command. The DROP command will delete_a student from a course,

provided that he is currently enrolled in it. The student will also be

dropped from the.gssociated laboratory or discussion group, if the course

has one. Some examples are given below:

DROP 175035,,MATH 13
DROP 4f20, Anil 1, PHYS 13, MATH 6
DROP ART 21 (use current student idno)
DROP BIOL 17 L2 (drop laboratory section 2 only)
DROP GOVT 44 DIS 3 (drop discussior-Ngroup 3 only)

4.3 The LIST command. The LIST command displays the specified student's

assigned courses

STUDENT

course' time

following .format:

ad& class:

indications (if any)

with one line of Output for each datmse. An example of the command is

"LIST 40000W", which would show the. course taken by student 40000W.
2

4.4 The FEE command. The FEE comman accepts a dollar amount to 111 charged

to the current student for course changes. A billing recori will be

.

appended to the audit trail file for later processing, The FEE command

c
A
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,,,

must have been immediately y-preceded by an ADD orDROP command which

resultedin a course change.

. .

.

There is no way ,toreVe c e changes through the system. If a fee is
r

erroneously applie to a student, a nianiiamistl'correction mist be,issued to

the Comptroller's office.

AlegLfBT,'conimana. Thd CLIST command generates. a list of all the
4-

"b.

students enrollea*ih the specified course, laboratory or4di'scuSsion gieup.o,

Ideptificatidn number, full 'name and class are printed for each student.

The program will pause after listing every 15 students and the message
. .

......,

. 0:,
,

CONTINUE (YES OR NO)? - . .

will be printed. If the operator-answers NO, the class list will be
4

terminated; otherwise the next iroup of 15 students will be listed.
.. 45,-/,

Examples re: ,

.

.

GUST BIOL 4
CLIST PHYS 13 0

"CLIST CHEM 57

4.6 'The STATUS command. The STATUS command 01,splays the time, enrollment,

limits and permission status by course. If the course has sections,t
labs or discussion groups, this information will. be displayed fOr'all

the sections, labs, etc. It is also possible to request the status of

,a 14rticular lab ar discuSsion group. For sectioned coursesthe total

course enrollthent will.be printed on the first line. An example is

shown below:-

COMMAND? STATUS 'ARC' .15"
c

ART 15' TOTAL: 31 - /

ART '15 SEC. 1 P * 14 11/21/74 14TH 13:00 - .16:00 MH1

ART C5 SEC 2 P *#* 7 11/21/74 MTH -13:00 - 16:00 Mill'

108
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In the preceding example, the items 'following the course and, section

4

number on the last line are interpreted as follouts:

Item

'17

MTH etc.

MH1
t

6

Interpretation

section requips,permission

section has no enrollment limit, 4
. ..--

6, I .

section currently has 4.7 students
,

section meets Monday and Thursday'from 1. to 4.

the Registrar's coded abbreviation for ecified
time period

4.7 The EXIT command. The EXIT a session wits a course

A
,

`enrollment system program. ---

r . , -

.4.8 The FIND command. The FIND command attemt;ts tallocadg thei4specified
,

-
.--

student's identification number for use in subseqtient ADD,,DROP or LIST
. -

k *
.

command The outp4 from this command will depend on whether or not the
1 g

program.was able to uniquely identify the student's name. '-

4.8.1 If the system was abl5 to locate a nd identify the specified
.

student; the message

STUDENT;u idno name class FOUND
-J ti

will be printed. The st'udent's idno becomes the "current"
idno and will be used subsequent. ADP} nRo? or LIST commands
until the terminal op torspecifies a ntw student identification
number.

4.8-;2_ If the system was not able to uniquely identify the specified
, student, a list of names will be printed:

t.
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. idno name , clasS

idno name class'

. . .

.

idno name ; ' class

iollowed by the message

iNTkR. STUDENT IDNO'OR 'CANCEL'.?
1

Foi example:

COMMAND? 'FIND BUSCH
4

POSSIBLE MATCHES AGATNS'rBUSCH ARF47. .

..
.

V c. .

4 120007 BUSCH ANDREA M
.120896 BUSCH. MARGARET R 76

t
ENTER STUDENT IDNO%uR 'CANCEL!? .CANCEL.

(The names are real but the id. numbers aretalse).

. ' A
SC, W

5: UPDATING COURSE OFFERINGS

135

7
. . , . _

i' .

ExistingAdburees may be altered, neck couries Wed or old ones withdrawn .

... , .
. .

0 .

using the URDATE program. All course alteration commands require a Higher
, = .

a

',password level than student course assignmen't commands.

-5.1 The,ALTER command. The ALTER command provides the ability to change

the, division, ingtrpdtor, enrollment limit) permissions,time and title of

a course. Although it is also poSsible to modify the enrollment, there

should never be a need to do this al the enrollTept 'total is automatically',

updated when students are added to or dropped from a course. The elements

of a course are called fields, and each field is denoted by a three-letter
ti

abbreviation as follows:.

I

r

0

41,

.
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1

DIV . division-code

ENR eniollffient

INS instructor number

LIM ' enrollment limit

PER .permissions

TIM time code

TTL _course title

5.1,1 DIV': thes division code is a number between 0-and 9, and.

indicates type of divisional credit to be received by a
student taking 'the course.

5.1.2 ENR, LIM: these fields accept a three-digit number giving
the new limit or the new enrollment count. '

5.1.3 INS: the instructor number is currently the Registrar's
thfee-digit identifier, although provision exists for
eventualuse of the furl employee number.

.5.1.4 PER: the arguments to the permtgeion_field may be one or
more of .theqfollowing:

"C" (course'is closed)
ve

"P" .(course requires instr4t0 permission)
0,-;

° "X" (course Has special permission)

"F" <Course is Cldsed to Freshmen)

* "U" (course is closed to Upperclassmen)

"S" ,(Coursd is open only,to'Sebiors)

.

The new permissions replace exi'sting permissions en a course.
o t'*.;

5.1.5 TIM: the new' time is specified by one of 'the standard

'three- character time codes used by the Registrar's office.

5.1.6 TTL: the title must be enclosed In quotation marks (") and
may not exceed 20 charaeters, as'in TTL "CONSULT FR REGISTRAR".
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Only thos with.the ALTER command will be updated;

all other fields remain the same.

, Examples:

ALTER MATH 13, TIM MT3, 'ER PFX, TTL "LINEAR ALGEBRA"
ALTER ANTH 6, TIKI0i-INS 357 LIM 100

5.2 The OFFER command. The OFFER command allows a new course to be added

to the list of course offerings. The format'of the command and its arguments

is exactly the same as that of the ALTER command.

A time code and title mush be specified for a new cour7, and the

command will be rejected unless they are provided. (If the instructor

nurat'er is omitted, the default number 000 will be provided. This will

result in the instructor name "THE STAFF" in all course list printouts.)

If a course has no sections, and a section is added, the new section

must be numbered 2 or above. The main course will become section 1.

The rules for new. LAB/DIS units is as follows:

5.2.1 if no.previous LAB/DIS units exist, the new one must be

numbered 0 or 1; in either case, the system will record

it as number 0

5.2.2 if previous LAB/DIS units exist, the new one must be
numbered 2 or !treater; the existing LAB/DIS unit will

become number i.-

Examples:

OFFER CHEM 57, Irip 342, TIM 2, PER PC, LIM 50, qv/ 3

OFFER ANTH 6, INS 357, TIM 3, TTL "ELEMENTARY ANTHROPOLOGY"

OFFER OEM 57, LAB 0, INS 342, TIM 12-

5.3 The WITHDRAW command. The WITHDRAW command removes a course from the

list of course offerings, provided that no students are currently enrolled

in it. If there are students enrolled in the course, an error message will

'be:printed and the WITHDRAW command will not be Completed.-
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If the course has any associated sections, laboratory or.dibcussion

groups, these will also be withdrawn provided that the enrollment is zero.

If is Also possible to withdraw a particular section, laboratory, or

discussion group; to do this the course name must be followed by. the letters

S, L or D and the number of the desired section, as in "GOVT 6 D5".

Examples:
.-

WITHDRAW CHEM 57 (Withdraw entire course)

WITHDRAW BIOL 17 L2 (withdraW laboratory section 2 only)

WITHDRAW GOVT 44 S4 (withdraw section 4 only)

5.4 The REASSIGN command. The REASSIGN command is intended for use in

expanding or contracting the number of sections in a course, and generates

a file containing a list of DROP commands for all students in the particular

course, followed by a list of ADD commands for all students in that course.

...This file is then used as input to the sectioning program, which redistributes

the students among the revised number of sections. , .

The format of the output file is:

DROP idno, courcP
. DROP idno, course

ADD idno, course
ADD idno,.ccurse

Example:

REASSIGN ENGL 5

1,a- -;;;;:'

143
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6. THE AUDIT TRAIL

An audit trail is kept of_all transactions which affect a student's

course enrollment. In addition, an entry is in the audit trail

whenever one of the main OSCAR progrs (t SECTION, UPDATE) is

run, and an entry is made whenever a User', tie OSCAR system.

Thus the audit-trail shows the progfts,an
e .

;11,
set- involved in all

course changes. Several repotts'ar brqducedfrom the audit trail files:

(i) a report showing all changes made ;by i act studentii) a report

showing thIcilaily changes in the enrollment of each course (used to

update faculty class lists); and (iii) a report in chronological order

showing all course changes made during a given term., This latter report

has been very useful to the Data Processing staff in tracing some obscure

program bugs which have been encountered from time to die.

There are four basiC types of records in the audit trail files;

6.1_ Program entry records. These show the program identification

(CH for CHANGE, UP for UPDATE, etc.), the date and the time.

6.2 User entry/exit records. These records are created whenever

a user enters or departs from an OSCAR program. These records

contain the program identification,ifte date, the time, and the -

user identification (three initials).

6.3 Couxse addition/deletion records. These records contain the

c user identification, the date, the time, the student number, a

list of courses, and an indication of whether the courses were

added or dropped.

. 6.4 Fee records. These records contain the user initials, date,'

/

time/ student identification number and the dollar valtfe of the

fee.

.1.34
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,join RAIN:

APPENDIX 1

Vol. II(Underlined entries are typed by terminal operator)

(join conference "RAIN")

TERM: 74F
ENTER INITIALS, PASSWORD? jsm, (supp'y initials, passwo'd)
COMMAND? find bsuch (operator error)
BSUCH NOT FOUND -- --

COMMAND? find busch

POSSIBLE MATCHES AGAINST BUSCH ARE:

12...8 BUSCH ANDREA 75 (alt id. numbers have been
12...3 BUSCH MARGARET R 76 altered' for security)

ENTER STUDENT IDNO OR 'CANCEL'? 12a .3 (enter second id. number)

COMMAND? list (list student's courses; note
omission of id. number)

12...3 BUSCH MARGARET R 76 :

COLT 42 , MWF 10:00 - 11:05, TH 12:00 12:5Q 10 :
pRS 1 MTTHF 9:00 - 9:50, V 9:00 - 9:50 9
MATH 6 MWF 13:45 - 14,:50, W 15:00 - 15:50 2

COMMAND? add econ 1
COURSE ECON 1 SEC 4 NEEDS INSTRUCTOR PERMISSI '
DOES BUSCH MARGARET R 76 HAVE IT (YES R NO)? ag

\ ** *ADD- *NOT* COMP.14,A.PA.

'\COMMAND? status econ 1

EON 1 TOTAL: 215
ECON . 1 SEC 1 P 45 43 10/23/74

MWF la:00 - 11:05, TH
ECON 1 SEC 2 P 45 (g)10/02/74

MWF 12: 0 - 13:35, W
ECON I SEC 3 P 45 49 10/07/74

MTTHF 9:00 - 9:50, W
ECON. 1 SEC 4 P 45 010/25/74

MWF 11 5 - 12:20, T
ECON 1 SEC 5 P .45 (1) 11/01/74

MWF 11: 5 - 12:20, T

COMMAND?

. .

1200 - 12:50 10

16:60 - 16:50 12

9:00 - 9:50 9

12:00 - 12:50 11

12:00 - 12:50 11

note time conflicts; of the remaining sections; number 4
has ,smallest enrollment (40) and hence was tentatively
selected by the program beforrequesting permission check.
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/
add art 15

APPENDIX I (continued)
141

12...1 BUSCH MARGARET R 76 IS ENROLLED IN:

COLT 42 MWF 10:00 - 11:05, TH 12:00 - 12:50 10

GRS 1 MTTHF 9:00 9:50, W 9:00 - 9:50 9

MATH 6 MWF 13:45 - 14:50, W 15:00 15:50 2

THERE IS Pt.. CONFLICT BETWEEN STUDENT'S CURRENT COURSES AND
ALL AVAILABLE SECTIONS 1OF ART 15

PLEASE CHOOSE FROM AMONG'THE FOLLOWING:

ART 15 SEC 1 P *** 14 11/21/74 MTH 13:00 - 16:001-MH1

ART 15 SEC"' 2 P *** 17 11/21/74 MTH 13:00 - 16:00; MH1

ENTER DESIRED.SECTION/LAB/DISC OR 'NONE'? 1
COURSE ART 15 SEC 1 NEEDS INSTRUCTOR PERMISSION
DOES BUSCH MARGARET R 76 HAVE IT (YES OR NO); no
***ADD *NOT* COMPLETED

COMMAND? status qrs 1

GRS 1 12/05/74
MTTHF 9:S0 - 9:50, W 9:00 - 9:50 9

COMMAND? drop qrs 1 (drop Greek & Roman Studies 1)

COMMAND ?status grs 1

GRS 1 *** 12/05/74 (note drop in enrollment)

MTTHF 9:10 - 9:50, W 9:00 - 9:50 9

COMMAND? list

12...3 BUSCH MARGARET 76

COLT 42 MWF 10:00 - 11:05, TH 12:00 - 12:50 10"

MATH 6 MWF 13:45 - 14:50, W. 15:00 - 15:50 2

COMMAND? add rs 1 (restore counor)

GRS MTTHF 9:00 - 9:50, W 9:00 - 9:50 9

COMMAND? w. "
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ART 15

clist art 15 sl (class

OF 12/05/74

list for ART 15 SEC 1)

SEC 1 ENROLLMENT AS

05..0 BEATTIE JAMES L 76

20...4 DANN JESSE C- 75

23...0 DONOVAN MARY E 76

40...V ALI SHIRIN' 77
40:..S DELL JAMES R 77

40'...N FONTAINE ANNE E = 77
40...D GLICKMAN KENNETH P 77

40,N JENNINGS JOHN G III 77

X40 ,M FLANDERS JOHN C 77

40...Q SHEMI_BULENT HAMIT 77

40...Q TOWNSEND LUCY M 77.

63...6 MUSTARD MARION M 76

83.,.7 STANLEY ALFRED T JR 76

85...8 SULLIVAN TIMOTHY J 76 4

14 STUDENTS ENROLLED IN ART 15 SEC 1

COMMAND? list 40...v

40...V ALI SHIRIN 77

ART 15 SEC 1 MTH 13:00 1600 MH1
ART 16 TF 13:45 16:4 5s,. I
MATH 13 SEC 2 MWF 10:40 11:0/5, TH 12:00 - 12:50 10

...

COMMAND? exit
YOU ARE NO LONGER CONNECTED TO CONFERENCE "RAIN ".

STOP
READY

14'7
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"VOICE OUTPUT FOR STUDENT INFORMATION INQUIRY

David T. Clements, Senior Programmer/Analyst
District Student Information Systems
Coast Community"College District
Costa Mesa, California 92626

The Coast Community2College district is currently implementing several

Synthesized Voice Output applications in both their Computer Aided Instruc-

tion (CAI) and On-line Student Information Systems. This paper focuses.

mainly on the efforts expende4 in providing a touch-tone/voice-output facility

for Administrative inquiry ofthe Student Information Data Base. The. author's

intent is to familiarize the reader with the components of the facility" and

to propose its employment as an extremely effective mediudifrom both cost

and user points of view.

1: INTRODUCTION

Man has-always regarded his ability to speak as An endowment which

elevates him from all other earthly creatures. Whether he is now ready to

include the "monstrous" digitrl computer into his elite status is debatable.

But the technology of Audio Response has grown tremendously in the recent

years and it has proven to be, in many applications ranging from Credit

Inquiry to CAI for the blind [3], an ideal Man/Machine Communication.

A recent research article [5] on Voice Response listed. some 18 American

suppliers of speech generating equipment and systems. The available hardware

appears to fall into two categories which, for the sake of delineation, might jl

be termed Traditional Audio Response and Synthesized Voice Output. The major

differences between these two types is shown in figure 1. The Traditional '

Audio Response unit contains sophisticated storage systems which are "loaded"

with pre-recorded syllables, words, phrases or perhaps full paragraphs.

Each of these "sound units" is addressable. The host program sends a request

for a particular unit and it is output (or. more properly, ''played").
- .

13O
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I

PROGRAM

determines
MSG number .4 SELECT MSG n

TRADITIONAL
AUDIO
RESPONSE

AUDIO RESPONSE

pre-recorded -
words

phrases
paragraphs

ANALOG PROCESS

r-------1

/PRONUNCIATIONIJ
VOCABULARY

IALGORITHM ,

PROGRAM

looks up
word
phonemes

SYNTHESIZED
VOICE
OUTPUT

'PHONEMES OF MSG'

a

SYNTHESIZER
VOICE

articulation

DIGITAL PROCESS

figure 1: Pre-reCorded Audio Response versus
Voice Synthesis

7771i
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ti

With the exception of some control unfit logic, it a total analog procedure.

A Voice Synthesizer differs from the Traditional Audio Response systems
ti

in that there are no pre-stored, pre-recorded sound's. ft reacts only to digital

,

excitement., The hOst program determines the phonetic structure of its output

by means,of a vocabulary lookup procedure or pronunciatidh algorithm and

sends a binary string of appropriate pronunciation codes to'the device for

articulation.' I

.We decided to employ,a Voice,Synthesizer* rather than a traditional Audio

Rebonse System for several reasons. Most notably because it seemed ideal for

1

*The district utilizes a VOTRAX-VI
TM

voice synthesizei, supplied by the
Vocal Interface DiviSion of the Federal Screw Works, Detroit, Michigan..

J

1:51



S.

e
,777q,which

< ..f

148
'Vol. 11

*1:3

-.,
1.......

1

. f

a wide range of applications. Within our CAI systems, there are many possible
. 4

uses starting with the .study of speech, sounds themselves on up to' a full vocal
.

.

interface for blind students, similar to the work-in progress at Michigan State
-(--

,

, .

. _
r--) .

Uniyersity. The Administrative side of the house also could visualize several
.-1 . .

.

applications which shall be summarized later in this paper.
.

.

-.Another attractive qdality of Synthesized Voice is that there is no limit

on vocabulary size such as exists with those"`v requiring pre-recoided

./
units. _Vocabulary tables may ,stored easilyion disk. Our.structure will

accommodate i

one 3330 disk

are 8000-10000 words with their phonetic coding- s per
lir , 0

rider., Also, an-interactive procedure may be quickly_

developed to add or, refine the vocabulary as it is being accessed by'other

tasks.

We also considered the ;ability to, dynamically, create -Sentence( within .

6
. .

..

the host pr6gram a valuable asset.' That is, constant text. may be spliced,
,

. ' v .,
with variable data to creatg a meaningful output string.

,

-* .
,...

,

The most convincing arguMent in favor of Voice Synthesis is its extreme
f,. t.

eZ* cbnomy.Our synthesizer may be, purchased for approximatFly $350Q. This is
4

N-

well under the cost. of the other Audio Response units cotparable to IBM'

rts'atUo,000 and go as high as $230',060: *.c;'

7
E

t
.*The amounts quilt are per reference [2], specifically IBM's 7770.

ri

--! In all fairnes here.are .vendors which apprbach 7770 compatibility
,
at amore faVor le,price. There'are also several vendors supplying devices

--With_limited vocabularies for specific application areas and their prices
in some,cases are significantly less. To the author's knowledge, howeYer,
there ig' currently only one supplier of pure Voice Synthesis', .,-
(as described in this paper);

(
the Vocal I terface Division. of the Federal

e .Screk Work's. re

. , t,

P . ''n
. .

". .

. ;::

c

CC:1;
';

r,

1
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2. PRINCIPLES OF VOICE SYNTHESIZER OPERATION AND ITS REQUIRED RESOURCE

Phonetic coding for a Voice Synthesizer is shown in figure. 2. Our

synthesizer currently reacts to Some60honemes.

. A

149

(A phoneme is the smallest

,

unit of speech.) There are also pausing and infleition codes. Note that the

phonemes and pauses only Use the low order six4positions of an eight bit

-A
configuration. Inflection codes-dtilize,the high order two bit structure.

111=

O

THERE BARE SOME 60 PflONEMES,

PHONEME NAME

Ail (as in law)

AH (as in car)
AY (as. in eight)

(as in cat)

.B (as in.book)

etc....

etc.. .

10, PAUSE CODES,

PAUSE NAME

-Po (short pause)

PAL (med. pause)
P2 (long paus9

) AND INFLECTION CODES which

INFLECTION .

INI (loW).

(normal)
(high)

(higher)

6m

ark
,o.

EXAMOII: Ihe

BINARYREPRESENTATION

00111101
0900100
00100001
00101110
00001110

BINARY REPRESENTATION

00000011
r c wir1110"

' ;..0a110000

are.(141%D into bits 0 and 1,40
4

BINARY REPRESENTATION.

106000
11000000
rumnonno

01000000'p

word HELP is mistructed wfdllows-
Iii

.

inflection 3 1 "' 1 '1 1

p qneme H ERT Rfff.i -, L P

00011011 1-0000001-10100011:,10011000 10100101=binary 4.;

co'' 'figure Phonetic coding and its binary representation

. An inflection is roperly 01'd to a phoneme for the desired sound. The example

shown for.prOnouncing the word HELP indicates inflection/phoneme notation

A

'attd thi resulting binary codes

thus a level 3, or high ipflec

-r to accomplishhe diphthoilg vowel 'sound.

. The H sound, of course, must be

tioii. Note also that two phonemes

stressed;

are required
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The device obviously belongs in a real-time environment. Because it has

been engineered to interface per the EIA standard RS-232, there are several

configuration opportunities.' We have supported two different_connections.

.Figure 3 depicts the synthesizer ,connected in-Oarallel with A CAI terminal.

This is accomplished by secial strapping,and subsetting_th.e.RS=232,interface

[2]. What appears on the terminal is also-spoken; an ideal coordination

for trying new words and inflections. ,

.

TERMINAL
CONTROL
UNIT

RS232 INTERFACE

t ermi na I

, VOICE HK
SYNTHESIZER

figure 3: Voice synthesiiet is parallel with terminal

RS232 VOI CF.

SYNTEIF.S IaER

TERMINAL
CONTROL

UNIT

403
DATA

SET

/

Vb

TOUCH TONE TELEPHONES

figure 4: .-.,Voice synthesizer with touch -tone interface

_Our other,configu;atton shown in figure 4 interfaces the synthesizer to

a Be11.4u3L6 data set and subsequent acoustical touch-tone interaction.*
. t

*Unfortunately only one touch-tone telephone may interact _with the configuration

at.a time. We are hopeful this limitation will be soon alleviated by an
economic multiplexing option. I
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3. SOFTWARE PROCEDURES FOR CONTROLLING VOICE SYNT IZERS

The Coast Community College district supports two eleprocessing systems;Community

namely, APL/SV for CAI activities and ENVIRON/1°for Administrative on-line

applications.* Speech synthesis.is used inboth systems (ref. figure 5).

Currently, we develop new vocabulary in an interactive mode under APL/SV.'
The vocabulary table (Lexicon) is stored in a sequential file. Of course,

small vocabularies can also be stored as direct-variables in the APL work-

space. The APL vocabulary table is subsequently read by.a batch PL/1 program

which hashes the elements into a new structure called PHAST (Phonetic Hash Table).
I

Administrative on-line applications may then access the vocabulary in UIVIRON/1

thru a-common.Lookup Procedure module.

fr

APL

VOCAB.
TABLE

HOST SYSTEMS

BATCH

TRANSFER
PROCEDURE

I

1 .

MIONETIC

HASH
TABLE
(PHBST)

LOOKUP

PROCEDURE

*M.

APL

ACCESS AND INTERACTIVE
WORD BUILDING

1.1

ADMINISTRATIVE
TOUCH-TONE USERS

figure 5: Host systems and Voice output configurations

*APL/SV is a proprietary program pr obtainable from IBM. ENVIRON/1 is

a proprietary program obtaillabl from CINCOM.Systems, Inc.
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It should be noted that this scheme (figure 5) is utilized mainly for its
,

`liconvenience, t is not necessary to have the'word-building capability

sfngurarly in APL/SV. However, the terminal-synthesizer configuration employed.

by APL makes the effort quite simple. Yoil try a word, hear it, modify the

phonemes, and try again.

the,PHAST vopbulary table is structured with a priffie hash algorithm.

This is an expedient organizatiOn for the random access imposed by the Lookup

Procedure, The table is maintainedwat a load factor below 70i to enhance

*r.

search performance. Our average search is accommodated by 1.8 probes. And,

4
because of the nature of ENVIRON/1, siprches for common words are often resolved

in buffer store.

The rather traditional process of the Lookup Procedure is shown in the

flowchart of ftgure-6. The application program invokes the procedure by means

NUMERIC
DETECTED.

DIVISARLE
Y TEN

OUTPUT
DIGIT
PHONEME

OUTPUT
DIGIT PH

7 PLACI'

INDICATION-

WORD
DETECTED

LOOKUP

WORD IN
PHAST

oiumn
PHONETIC

SPELLING
OF oRn

t

OUTPUT
meNum
FINCT I ON

SEPARATOR
DETECTED

ourpur
LNG
PAUSE

OUTPUT

MEDIUM
PAUSE

OUTPUT
SHORT
PAUSE

figure 6: Logical. flowchart of PHAST. Lookup Procedure
SI :36
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of a CALL and a text/sentence string parameter. Scanning determines the

I.text elements. If a numeric is detected, it is tested to see ifit is evenly

divisable by 10 (modulo710). If this is the case, the leading digit's

phonemes are concatenated with the phonemes of its place indication. For

instance, the numeric text 700 would be pronounced "seven" "hundred".

If an application program desires place indication verbage in its output,

it purposely uses this logic. For example, if the value 1,234 is sat to

the LOokup Procedure as 1000 260 30 4, it would be pronounced,as. "one

thousand" "two hundred" "thirty" anti then "four". Numeric text which is

not modt ilo-10 is pronounceddigit by.digit.

When a Nora" or more properly, a string of contiguous characters bound

by separators, is detected, it is used as_a search argument into the PHAST

44f4 a t f ti) N y. t N 1 . id 0:

vocabulary. If the search is successful, the associated function of phonemes

is output. Otherwise, the word is pronounced, or spelled, character by character.

Separators are used to issue natural pausing. As you can see (figure 6),

the presence_of a period effects a long pause, a comma obtains a medium pause,

and all others such 41s hyphen, colon, blank, etc. result in a short pause.

Mention should be made at this point about an automatic praunciation

algorithm. Boll Laboritories has published accounts of a program which

,produces Synthetic English Speech by Rule [4]. Although the speech' produced

is not inflected, it is intelligible on at least 97% of running text.

Implemented on a PDP11/45, it requires about 15,500 bytes.' It contains some

750 pronunciatiori rules and requires a lexicon structure for words which are

determined to be .exceptions to the rule. This is a proMising effort, and we

believe oir next prboedural step will follow its guidelines closely.
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4. VOICE SYNTHESIS APPLICATIONS FOR STUDENT INFORMATION SYSTEMS

4.1 Application Design Considerations. There are several considerations which

should be included in the design of any application Programs which intend to use

Synthesized Voicg Output. An anxiety which pops into every Administrator's

mind is that the "whole world" will be able to listen in to spoken output by

simply lifting up their telephie. Security, therefore, should perhaps be

considered before anything else. We have two levels of security checking.

The first clearance is obtained after the initial connection when the User is

asked "WHAT IS YOUR USER NUMBER?" He must respond with a pre-assigned number

followed by a password string of digits. If his entry at this point cannot

be found within our User Security Registration list, the User is asked to

input t}ie1 number again. If thf second attemptioliso fails,, we hang-up the

connection and write a message to the computer op'brator indicating that an

unsuccessful "sign-on" was attempted.

Assuming a good sign-on, the User is then asked to "ENTER PROGRAM NUMBER".

He, of course, must know the particular number associated with the application

program. After this number is entered, the User's Security Registration record

is reviewed to 4sbertain whether he is authorized to proceed.

TWA other considerations are Brevity and Clarity. The old expression

"keep it short and to the point" is an ideal mandate for Voice Output messages.

It will. undoubtedly be the application designer's first inclination to make the

voice output as "human-like" ancrnatural as possible. But, no one wants to

hear a long-winded computer, Abbreviated, precise sentences are very effective,

especially when the User will hear the sentence everytime he accesses the

application. Clarity, by the way, is often enhanced with good pausing between

words. (When in doubt; throw in a pause.) Further clarity is also obtained by

setting the Synthesizer's voice pitch to a low bass.

a 'a
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The application pr gram modules should always be both intetruptable and

repeatable. These are User considerations. If he has heard all of a message

.7, 155

he needs, he should have the capability of breaking the transmission. We use

the '*' key on the touch-tone pad for this function. The User may also wish

to-hear a message again in the case some interference occurred Although we do

not have a "repeat" function key, all applications are divided into brief

data-text modules. Any module can bb repeated simply by calling for it again.

Certain limitations should be realized if the touch-tone phone is used

as a "terminal". All User input can only be numeric. This imposes quite a

handicap on data-entry. There are schemes, however, where the User indicates

with one series of digits that the neA series of digits is supposed to be

,_alphabetic and visa- versa, buA,tbese are cumbersome, to say the least.

Anticipating the User demand for an application is an important coniidera-

tion'because it will hopefully help determine the traffic increase on the

equipment. Unfortunately, this evaluation will lead the designer into

telephone queuing theories and their complicated analysis. But, a sure death

for a new application is the User Community's reaction, "yeah, sure it's great,

if you can ever get past the busy signal".

4.2 Student Information Inquiry. Our first voice output application for

Administrative Users was designed primarily for some 50 Counselors within

the district. The initial draft of the facility was purposely kept simply as

we knew the implementation effort would involve a tremendous education in the

technical support area. The primary function of the applicationis to quickly

Provide the Counselor with student demographic,data as well as summary information

on hiS current activities.

r,
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The flowchart in figure 7 depicts the logical construction of the applica-

tion program and its User' interface. After passing a resident security

procedure, control is passed to the application's main moddle which immediately

identifies itself by.outputting "This is the Student Information Program". P

read is then issded.to the User's terminal/telephone after the prompting word

(ProCeed" is spoken. At this point, the User has several options. If he wishes

to terminate,. he inputs (keys-in) '999' whereby control will be returned to thd

security procedure and subsequent opportunity to select a different application

program will be offered to him. The other input options are either a student

number specification, or an inquiry module code. A student number should be

I

SIM-ON
SECURITY
PROCE

SPEAK : "THIS
IS STUDENT
PS FORMAT I

PROGRAM"

SPEAK:
"PROCEED"

READ

TERM NA L

siv}r vr
PATA .A.ND

STORE

prRFORt1

MD! RY
trmur

PERPOR!'
STUDENT
ID StnnULE

SPEAK:
"I NVAL I D

FUNCTION
REQIIF,ST"

SPEAK:
"SPECIFY
STUDF`rTg"

111.

figure 7: Logical flowchart of Student Information
Voice Output application program

L . 160
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specified first as it is the impetus for the Data Base call and the storing of

s the student's information for subSequent interrogation. A module which repeats

the student's ID number and spells the name is performed at this point to verify

that the correct student has been accessed.

Once the student's information is in storage, several brief inquiry modules

may ,be requested, in any random order. For instance, if the User responds to

Is"Pr ceee with the digit 3 input, an associated module outputs summary informa-

tion about the student's current activities/status. The text of this module

is shown in figure 8. Note that variable data is easily concatenated with

'constant text to form one message string for the Phonetic Lookup Procedure and

the Synthesizer.

INQUIRYMODULE - DIGIT 3

Spoken if Withdrawn

"STUDENT IS TOTALLY WITHDRAWN"

Spoken if Active

"STUDENT IS ACTIVELY ENROLLED IN (number) 'UNITS,

FOR (number) CONTACT HOURS. (HE/SHE)

!S WITHDRAWN FROM (number) UNITS.

STUDENT IS CLASSIFIEQ AS A (FULL,,,PART)

TIME (DAY, EVENING) STUDENT."

if applicable

"(HE/SHE) IS CONCURRENTLY ENROLLED IN HIGH SCHOOL."

figure 8: Output messages of inquiry module
for Student's Current EnrollmentStatus

We currently have eight various inquiry modules which are requested by

associated inputs of 1 thru 8. The effects of these modules are summarized in

figure,d2 The inquiry module for the digit 2 input perhaps requires clarification.

Our district is composed of two Colleges. Three semesters are always maintained

on-line. Hence, there are six different semester data sub-sets. The User must

specify (via conversational input) which college and semester he wishes to

r 4 4
A 011.
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reference. Once specified, the reference is stored with the User's security

registratiOn, and used by all subsequent Data Base calls. The User may change

the reference at anytime.

Vol. II

.INQUIRY MODULES

TOUCH-TONE
INPUT CODE

7 DIGIT ID

1.

2.

3.

4.

S.

6.

DESCRIPTION

STUDENT'S RECORD IS RETRIEVED AND STORED. HIS ID
NUMBER IS SPOKEN FOR VERIFICATION. HIS NAME IS ,

SPELLED.

A MENU OF AVAILABLE INQUIRY CODES IS SPOKEN.

USER IS ASKED TO INPUT COLLEGE AND YEAR SEMESTER REFERENCE.

STUDENT'S CURRENT ENROLLMENT STATUS IS SPOKEN.

STUDENT'S CUMULATIVE GPA DATA IS SPOKEN,

STUDENT'S MOST RECENT SEMESTER GPA DATA IS SPOKEN.

STUDENT'S CHARACTERISTICS (SEX, /WE, MAJOR, ETC.) IS SPOKEN.

7. STUDENT'S ADDRESS AND PHONE IS SPOKEN.

a. STUDENT'S ACADEMIC STATUS (PROBATION, DEANS LIST, ETC.).

IS SPOKEN.

figure 9: The various inquiry modules and their
input codes

Upon completion or interruption of any module, control is returned to the

prompting "Proceed" and a terminal/telephone read. (A module may be

interrupted at anytime by depr:ssaing the * key.) This affords the User the

ability to stop somethinfhe does not need to hear, or easily repeat a module

which he could not hear well.

If the User forgets which input digits relates to the various modules,

he may input 1 which will result in a "Help" message that details a menu of

the available modules within the application program. We plan to make this

a standard for all future voice output applications. This is a more expedient

reference than the User Manual ... (which for some reason can never be found!)
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4.3 Other Applications.

159

As mentioned previously, we are able to visualize several other Voice Output

Applications for our Administrative Users,.as well as a number of extensions to

the program just described.

One of our analysts is currently designing Voice Output interface to the

on-line Budget System. The scope of this application will provide all

department heads the capability to inquire about their particular budget accounts;

the balances, P.O. status, encumbranceso etc. Because the district operates

under a centralized accounting organization, this facility will expediate the

often burdengOme communication now in effect.

We are also laying out an application which will output numerous on-the-

spot enrollment statistics as the On -line Registration procedure is in progress.

This will include the.capability to alter the OPEN or CLOSED status of a section.

Rather than supply each of our programmers with desk calculators, we are

implementing a Voice Output Application for simple calculations. This will

include thedecimal,octal,or hexadecimal base specification.

Thgfe are many other ideas, which hopefully, the reader at this point

can also visualize.

S. SUMMARY

The relative effectiveness of the touch- tone /voice output facility provided

for our Administrative Users needs to be evaluated .from two points of view; the

User's and the Cost.

The User's appreciation for the facilities far outweighs his criticism.

begin with, he considers the "talking terminal" a dramatic advance in servi e

provided by the Information Services department. He relates that he is abl

react more immediately to voice than to any other means of communication.

(Immediacy, by the way, is the'real key to proper voice output information

processing. [5].)
1G3
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The'User is also pleased that he has a sufficient number of "terminals";

effectively there is one. on every desk, every office. This is to say nothing

of the fact that he may use hii tome phone, or any other off-campus,instrument.

"And, these "terminals" are compact and easy to operate! This is to say nothing

of their dependability.

The medium is only effective however, for applications which are limited

in scope. Speech rate is considerably slower than eye-scanning. Therefore,

more complex and detailed output is often better communicated in printed form.

When the User first hears.his talking terminal, he will complain that it

does not sound right. He is correct; it has an electro-mechanical accent

which takes a few minutes to become accustomed to. It is possible to achieve

extremely natural sounding messages and sentences using inflections, but it is

an arduous programming task and does not lend itself to the Word by word lookup-
.

output sequence. The User will quickly adjust anyway.

The most significant Amount of effectiveness is realized'by the cost. If,

fop example, a two synthesizer configurationis procurred for $8000 and they

adequately support some 80 Administrative Users, the net terminal unit cost

works out to be $100 each.* And, by allowing this voluMe of terminals, you are

really supplying an Information Service.

We felt very strongly about the possibilities of Synthesized Voice Output,

and are amazed at the results we have achieved with it to date. We believe

it will become a widely used medium in the near future as more Educational

institutions learn of its advantages.- To these installations, we of course

extend our experiences and encouragement.

*Touch-tone pad adapters, ranging in Trice from $60 to $100, are available

for standard, telephones.

:164 )
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---.) I

The major emphasis during the _early sieges of the/project has been the
,

. .

deyelopment of the FIND s'stem as an easy-to-use,information retrieval tool. %

.
. j

l

. The "host langliage" contains simple; yet powerful, commands for data retrieval,
,

D

query,imaintenance, 'and display. The command structure of the FIND language

utilizes a number - of- active verbs to describe the type of operation to be per-

formed on a working data set: RETRIEVE, SELECT, SORT, PRINT UPDATE, RESTORE,

etc. These commands age frequently modified by argament lists indicating the

particular scope a user desires for a command (see the attached sample session).
.

Although not readily obvious from the sample, commands may_be perfoimed
.

in.

4.

whatever order necessary to producea,desired result. '

./
Not only is the "host language" presented in eaily understo6d terms, data

descriptions are also conveyed inlpon-technical 1#nguage Data, sets are de-
,

4 "

picted as collections of attributes, or, characteristics, pert ng to entitles,

or objects. Entities may be things ranging from employees or students to

revenue and,expense accounts to office space. Attributes may be any charac.4

teristic of entitiesthese attributes are mnemonitally, named to provide users

an easy, access mechanism to the piecTi of infoimation they require.

INTRODUCTION

Project FIND (Forecasting Institutional Weedg at Tertmciuth) has been es-
,4

-
tablished to provide &*'means for making institutional data more readily acces-

sib* to the college's officers and, to develop models of the institution,:s

operation to facilitate long -range planning. To satisfy these goals Project

FIND has three objectives:



e

(i) to-provide a tool, requiring minimal computer expertise, allowing

administrators and faculty to obtain current information about

institutional data,

(ii) to provide a untversal.format and language through which members°

rof the-college community can manage their private data in conjunC-

: tionowith institutional data, and

(iii) to provide a planning tool for estimating the effects of changes

in institutional policy. [1]

165
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.This paper focuses on the first two of these objectives - -a computer system,

.-:also called FIND, for the management of data. This system is availa1.1e to any
4

member of
4

the college commtnity through terminals connected to the Dartmouth

Time-Sharing System. As an institutionally recognized data management system,

FIND has been operational for about a year. It is widely used by people in the

offices of Persoinel Administration, the President, Student Affairs, the Dean

of thftFacultythe college Editor, the Budget Officer, Alumni Affairs, Invest

ments, and Affirmative Action
1-4

. THE FIND SYSTEe'
f: .

.1: History .
t s . '. 1. . . .

,. cp. 3se . %,

Pl'oject FINDstias actually initiated in April, 1972, in a course taught by

A 4'

.,

. , - . . .

President
.;,

KelePy:
V-'The efforts of that course produced the first version

,

of the

44 .

Wormatioa etrieval system in 4Ane, 1972.;At that 8he the Director of Data
1! 4 4 . N.%

km,e,
. .,

, v .

"Processing became responsible for the further development of the software and
. .

, .

data into-the system. During the

refined; new ones were added to

the.definitiQn and inclusion of institutional

next three months, the original programs Qere

perform simple statistical analyses's-and/data bases including the college's

4'
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faculty and administrationere FIND's data format.

The 1972-1973 academic year saw the use of these data bases, and others

. .

with personnel and financial orientations, by the upper levels of management

on an experimental basis. Because the original system hgdFonly retrieval,

subsetting, and display capabilities, one of the primary programming tasks

during this period was the design and development of a data base maintenance

system to assure the timeliness of information contained within the system.

In the fall of 1973, President Kemeny announced that FIND was to be the

official repository of the college's institutional, data and that theinitial

thrust would be in the area of employee personnel records.

P. .

'

f

In the past year this initial. basic personnel data has been expanded to

. ..,-
..

meet the varied needs of many sectors of the college. Data descriptions have.
------

also been standardized to assure uniformity of meaning of common data elements_

used in var ious offices. New commands haVe.been added to the system as users'

have indicated the need for increasing flexibility and expanded capabilities.

In fact,an interesting side effect of the implementation of the project's

third objective--forecasting--has allowed, the user community to write proce-

dures which they .needed for a specific purpose. Some of these User programs

have universal applicability, and this Tact was recognized by the FIND staff,

.

who modified the programs to become integral parts of the FIND system. -

The FIND Language

The FIND language provides its users a flexible, easy-to-use capability

to access,kfy, reorganize, and display inform4tion in permanent data bases.

The language has been designed around a number of Universal utility functions
A

whioh,are applicable to a number of administrative\offices and provide the user
!
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community with varying degrees of sophistication in their manipulations of a

working data base. FIND commands may be grouped into five broad classifica-

tions: informative, primary (or elementary), advanced,miscellaneous, and

maintenance.* a.ch of the five general areas will be discussed and reference

will ke made to the use of many of the commands in the sample Session shown

in the Appendix.,

Informative commands are-designed to prompt the memory of casual users and

to provide a short introduction to the novice user. Probably the most informa-

tive of these commands is EXPLAIN, which provides descriptions (brief stated)

of each valid command and of many additional key words used in reference docu-

ments. For the user who knowsthe general Scope of his investigation (that is,*

which'data base contains the desired information) but is unsure of nomenclature,

the ATTRIBUTES command provides a display of each abbreviation available in a

particular data base. 'To determine the institutimal meaning of any attribute,

one of two commands may be*issued. The DESCRIBE command gives a brief explana-

tion of an attribute and its characteristics; the DETAIL command provides the

cotplete,institutitinal definition and a list of all the possible' codings (for

attributes whose values have been shortened to reduce the storage requirements

of a data base).

The primary commands are of the most importance to a user, for they provide

the means of data access and manipulation.' The first command normally issued

in a FIND session is a RETRIEVE, which copies, data from a Per:Manent data base

(described below) to a working data base. 2,11 subsequent commabds*act upon the

working datakte, allowing a user great flexibility without the opporttinity to

alter the permanent, or institutional, data base. The other primary commands

.170
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are SELECT, SCAT, RESTORE, PRINT, and' STATISTICS. Each of these commands

specifies a type of operation to be performed on the workincVata base. The

SELECT command allowsope user to subset the.working--data base by providing a

logical expression specifying the inclusion criteria for the subset. A working

data base, or a subset thereof, may be reordered in ascending or descending

alphabetical order according to any single attribute or group of attributes.

(The sorting algorithm used treats all values as character strings and sorts

these character strings according to their ASCII values.) Because the SELECT

command causes the "working data base subset" to shrink, and the SORT command

destroys the original order (or non-order) of a working data base, the RESTO

command is very important for it returns a working data baSe to its original

fqFm subsequent to,a RETRIEVE command. Simple lists of entities in the "work-

ing subset" may be requested bra-PRINT command. The list of attributes may

be specified, in wisIich case they are printed as requested, or no list may be

given, and all the, attributes will be printed as they die encountered in the

woVcing' data base. Finally, the STATISTICS co provides the Standard uni-

-variate statistical measures Of a numeric attribu e (mean, median, and range).

r

Advanced commands give a user the power of more advahced statistical

.--

techniques,, the capability to combine attributes arithmetically, or, to format
4

more nicely a printed display. XTAB provides the user with Simple frequency

tables for one or two attributes; FIT provides linear or exponential curve-

fitting,techniques(regression);' and CORRELATION provides biliariate correla-
.

aons of.attributes. The DEFINE command allows the user to create new attri-

butes as a.function of existing attributes, and constants, using simple
%tt. .

- .

Basic-like statements to convey the exactiroperations he wi'she§ pertormed.

"

y1 i

*;
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Finally,_the FORMAT command allows control of the format (spacing, layout, pagi-

nation, page dimensions) of a printed page.
t , .

Miscellaneous commands provide users with amenities not entirely necessary

to the existence of an information system, but which make life more bearable

for the user. For example, a session at the terminal might have.to be inter-

rupted for. some reason before the desired analysis or report is completed. To

allow a user to "pick up where he left off," the SAVE and LOAD commands.are

'lifesavers, SAVE makes a copy of the working data base (and ank,iubsct) ata

particular instant, and LOAD when issued brings that copy back into the FIND

system as the current.working data base. Additional commands of this type in-
.

clude RENAME, OUTPUT, LABEL, SCRATCH,,COUNT, REDUCE, and TIME. Many of these

commands are self-evident. RENAME allows the user to change the name of an

attribute to something more meaningful to him;' OUTPUT provides the capability

of directing printed output to a file rather than the terminal; LABEL allows

the insertion of textual material at the head or fdot of tabular displays.

The SCRATCH command erases some or all of the attributes from the working data

base, all6wing the user'to access multiple data bases.in the.same session with

FIND. WONT giVes a user the current number of attributes, entities, and'en-

tities selected in the working data base. REDUCE causes the working data base

to shrink to the size of the selected subset; this is most useful in the prepa-

ration'of reports and data files for specific offices of the College. Finally,

the TIME ommand tells the amount of CPU time used since the inception of the

session.

Maintenance commands insure the accuracy'of the various data bases. They

are-the vehicle for adding new entities to a data base, deleting ehtities'no
a
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longer in a data base (terminated employees,` discontinued fiscal accounts, etc.),

and the alteration of, values for existing entities. A special command, UPDATE,

signals FIND that the user wishes to be placed in the maintenance system, where

4

he may issue the special maintenance commands: IDENT, LOG, ADD, DROP, ALTER,

and MODIFY. IDENT is the first command issued in the updating scheme, and'it

tells the system which attribute (or attributes) the user wishes to use as

identification attributes for the balance of the session (or until another

IDENT command is issued). Because the UPDATE command and its associated com-

pgands alter only the working data base, it is necessary to provide a means for

conveying information about updates to the permanent data bases: this is done

with a LOG command, which specifies the name of a file in which all alterations

to the working data base are to be stored. The LOG command causes recording of

subsequent alterations only, Any changes in the working data base prior to the

issuance of a DOG command are not recorded.

Actual data modification occurs only when the ADD, DROP, ALTER, or MODIFY

commands are issued. The ADD command adds an entity to the working.data base.

Upon issuance of the ADD command, only those attributes identifying the entity

are added to the working data base; spaces are left for the subsequent filling

of additional attributes using the ALTER or MODIFY commands. The DROP- command

causes an entity td disappear from the working data base; in its place a vacuous

entity appears if the data base is restored.' The ALTER and MODIFY commands

allow the user to change datalin existing records or to insert additional attri-

butes for 'entities recently' added. An ALTER command specifies a particular

. .

value for a single attribute to be changed, while a MODIFY command allows a ,user

to enter values for a list of attributes for a single qntity, Because' of this
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difference in structure, the ALTER command is designed to Change the particular

value immediately; the MODIFY command "stores up" its lists of values to be

altered until the user specifies that updating should occur. Once an UPDATE

session is completed and a user wishes to return to the information retrieval

and display system, an EXIT command is given.

A Sample ,Session

The session depicted in the appendix is a derived example'designed to "show

off" various system features; thus it does not necessarily depict the, way the

System is in fact used at Dartmouth College. ,However, the data are taken from

our current personnel information systems and do reflect the current status of,
O

the college. Two distinct applications are portrayed in the sample; first, a

- statistical summary of minority and female composition of the college's support

staff is done, showing the sex and race distributions in various job-related

and wage-related classifications; second, a departmental display is presented,

where seniority is defined, and the display is based on a person's seniority

in the department.

If we dissect the sample, we find that the first three commands are infor-

mation-gathering in nature. They, show us the range df data bases from which we

may choose, the attributes in a particular data base, and the definitions of

certain selected attributes from that data base. The fourth command shows a

RETRIEVE command., in which we are retrieving from the STAFF data base seven

attributes. The next series of commands involves cross-tabulations and frequency

counts enabling- us to determine the composition and distribution of minorities

----and women.in this particular segment of the college's labor force. An analysis

'Cot these data is left, to the reader.

4
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o

Beginning at the eleventh command; we are narrowing the scope of our

analysis to a single department (the Data Processing Center staff), defining a

person's length of service as a function of'hisdate of hire and the current

Vol. II

time, defining his tenure as a function of the date on which he was promoted

'tp his current job, then sorting on tenure and displaying all information in

the working data base aboa the individuals in the data-processing department.

DATA BASE STRUCTURE

A data base is a structured collection of information. For example, a

data base may contain biographical data about individuals, financial data about

the institution (or some segment of it), or information about student's grades

in courses. 'Our data structure is a rectangular matrix (or two-dimensional

array) structure. Each row in the structure represents one entity or observa-

tion of a data base. An entity may be a person, a financial account, or a

course. Each column in the data structure is an attribute or characteristic

of an entity. An individual's sexy race, or salary are examples of attributes.

The value ofsli attribute for-an entity is called an item. See Figure 1 for a

schematic of a data base.

entities

Figure 1
FIND Entities, Attributes and, Items

attributes

name age rank address

item

item



Vol. II 1/3

Functionally, a data base is a collectiorl'of files with an index, or direc-

tory file, locating each particular attribute in a specific data file. In addi-
,

tion to an attribute's_ name and file location, the directory also contains in-

formation about its protection level, its availability as a unique key to an .

entity, its length (maximum), and its type (whether numeric or alphanumeric).

Because of this type,of structure, it is very convenient to provide attributes

'with-meaningful names, such as RACE (for an individual's. race), HOURRATE (for

an hourly wage rate}, or BUDNUM tfor a fiscal account's budget number). We

have applied an eight character limit to attribute names, thus necessitating

some abbreviations. The abbreviation concept has also been carried over to

attribute values, a fact alluded to in the discussion of the DETAIL command,

to try te minimize the amount of space necessary to store data item values.

The data files themselves are inverted images of* a data base. Logically

each row of the data file is an attribute and each column is an entity. Thus

statistical analyses of a series of attributes become easy retrieval tasks--

the system is required to retrieve exactly the qtantity of information needed

to perform the task. Obviously, an employee profile requires retrieval of all

information for all employees, an expensive task for a single profile.* These

data files are direct-access files, stored on magnetic disk units, to minimize.

the search time necessary to locate an attribute and subsequently read its

item values into core memory.
, ,,

All data, irrespective of type, length, or protection level, are stored
. -:.1.

1

in the logical attribute blocks within the data files. Data of any of these 3
A

1

* This quirk of the system is currently undergoing a dramatic change. Effec-

tively, the RETRIEVE command is being altered to allow deelection expression
as part of its argument list, thus allowing a selective retrieve of the sub-
sequent attributes based Upon the selection criteria..
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types may be stored in the same file, and the system will recognize its pecu-

liarities and decode to a valid data item for the working data base. Thus

sensitive protected data, which may be either string or numeric, will be de-

coded and unpacked if necessary to provide items for the user (seeFigure 2).

PERMANENT DATA BASE

SURNAME

A
.. DEPT SALARY SEX

Xs. e NN\,...\ '`,..

. .
N.,

..,,,

T
° SURNAME DEPT SAL SEX

WORKING DATA BASE

Figure 2
Relationship Between Permanent'and working Data Bases

11: i

Once retrieved, the working data base Is again organized as the standard.

rectangular.matrix. Additionally, the working base includes an order list

which is cre4ted by the SELECT and SORT procedures and is. then used as an in

direct pdinter to the working data.base by all other modules (see riguTe 3).

This is on to alleviate the time-consuming problem of copying the complete

working-data base whenever a subsetting or reordering of the data base is

requested by the user.
.

4



Figure 3
Working Data Base Structure

Pointer List-

3

4

2

1

Working Data Base Entities

Sa
Surname %8
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SMITH MB

JONES FC

BROWN FC

DOE . MC.!

This pointer list orders the working data base

alphabetically by surname.

CRUCIAL ISSUES

Before FIND could be regarded as an institutional tool for the management

of information, a numar of procedural issues had to be solved. One of the

earliest-issues was that of the definition of institutional data. In the

1973-74 academic year, a task force directed by the Institutional Research

Office surveyed the college community to ascertain what data elements were

currently being captured, the form they took '(machine-readable or not), how

they flowed through the various offices of the institution, and also asked the

question of what other data elements were necessary for the general information

needs'of the college.. From that task force, a series of working papers listing

and definitig the various elements of institutional data were prepared. The

FIND staff, in conjunction with various offices around the campus, has made

heavy use of the results for the capture of data in FIND-accessible formats.

A second issue to be resolved was the treatment of sensitive data. How

'
should a person's salary be,protected'froT.the prying eyes of his counterparts?

The scheme which evolved for protection of sensitive-data places the complete

burden for secrecy upon the individual offices'with need to know prbtected

formation. An encoding7decodinq scheme using a word as a seed to a random



4

t.

,:0

Vol. II

/ .

number generator was developed whereby the seed word was newer stored in the

cbmputer. .If*a user-.loses a dgta password, there is nothing for him to do but

recreate-the passworded information from its original sources!

-.The enciphiring technique works in the following manner. Since FIND's

data records are,storedPin an inverted structure_on disk, all ensitive data

of a,,partichlar type are,stored in contiguous locations. Thus.;' a sensitive at-

.tribute, such as salary, is.stored as a series of n-character values. If

salaries are five digit values and there are 500 people in a data base, the

string of salary information will be 2500 characters in length. Given the

data packing technique employed, this information is stored in 278 contiguous.

36-bit wordd'in the-FIND system.

The data password supplied by the user is'an eight character (72-bit)

quantity. This password becomes the first in a series of 278 pseudo-random

numbers. From each of these pseudo-random numbers 36 bits (one word) are ex-.'

tracted and used to decode one word of the salary data: (See Figure 4 for a

schematic description of this technique.) The decoding operation is an

A

"exclusive or" applied to the encoded word. Because this operation is a re.-.

versible transformation, exactly the same procedure (and the same 72-bit pass-

word) is used to encode the data when a data base is created. [1)

0

.14

4.`

.<1'N
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USER-SUPPLIED PASSWORD BECOMES

FIRST IN PSEUDO - RANDOM NUMBER SERIES

ENCODED
SALARY

WORD 1

'01

WORD 2

4-?: ;

%°^`,.

Pio

6 LAST WORD

TRANSFORMSFO RM USING FIRST

0

RANDOM NUMBER

APPLY RANDOM.

NUMBER GENERATOR

TRANSFORM USING

D RANDOM 'NUMBER

TRANSFORM USING LAST

RANDOM NUMBER

DECODED
SALARY

Figure 4>
'FIND EncipherifirTechnigue

1

4 't

7

WORD 1

WORD'?

LAST WORD

4

tl



1-

178

I

OLD DPCLIB**0:FIND
READY .1

RUN

FIND (COMPILED)'

PRIVACY WARNI4G.

FIND HERE!

? EXPLAIN DATABASE ,

DATABASE-

`AppendixI
A Sample Session.

04 DEC 74 0626.

Presently (2/11/74) there
to users 'of FIND:

ADMIq
ART
BUpGEy
lORT77
tom
"-.ENDQW

FACULTY
.1/4.-6-401411ERN

4,SERVICE
SLOAN
SPACE

:STAFF

.

I

a t.

441

a tWelve ,data bases publi6ly

0.5.* a".
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I

e,
elt

fd ....t
.,. '6

k_o

. Ad*nistrativeyOfficers of AartmOlith College
Catalog of College-owned Are Objects . -.%-,

Current Year BudgeEgry ,iiiformation for' EN6 College
Biographical data 9R-partmouth ep4dents, Class of 1977
FIND DOmonstrationData Base --D 1f8S4'Inc. -

:,

Endowments-of t.6.e the Bildgetary 15istr2bution
.Fapulty Mergers of DartmOtth and its Associated Schools
Dartmouth's Tempprary Employees - .

Dartmouth's' Sery1521 TrAes Employees . ,

Educational Fiptncingy &raduaees of Selected 1-nstitutions;,tc
Invqntory and:ttilization St CoLlege Building Space (20)--
DaxtmouthlsNon-uniollizedOtaff-Employees

.1.

#
f**

boNE
? ATTRI DOTES .STAfr
STAFF AlThIBUTES ARE:

gRTyMNTH
FINDNUM
-RACE
-STATYEAR
MAILZI1i
SALANOWP
UPFIX
tiME:sTE #

'REPd
PALMS
WCITYST
COLEpSP
SA OW +6

BRTHDAY.
LMPTYPE
PARTFULL
STATMNTH
MAILSTE
GRAVEMIDINITS

hOMECITY
EEOCODE'
FULNUM3P
WORKADD
MAILADO.

, QRATNOW +

ta

.2

BRTMEAR - CITIZEN
-HIR6ATE. MArLA0D2
'12ANKDAT.E REGTEMP
UN1VCODE COMJC014
FRSTNAME FULNUM1P
EMPNUM SOCSECNO
SURNAME TSRMalitTE

,'-110MEAUD FULLNUM1
"HINBOX MONTHS
SUBDEPT DIV
HOMITHON 'JOBTITLE
WOKPHON DEGRHIGH

.*4'EVAL746 + EV41,703 +,

+-INDICiiTES:PASSWORD PROTECTION
,

I

ti-

* `INDICATES UNIQUENESS
DONT',

.

EMPgTAT'1
MAIkildITY

SI§X, Y.

:41741STINIT

Naum1142R:"
BR WK 7 '
'TI

FULLNUM2t(
DEA.'
SPOWSNAM
VISA
HOURRATE+ );
HOMEZI,P

('"
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? DETA

EEOCODE

<5
"V

L EEOCODE,,GRADE

. This is a one-digit numeric code to indicate the
individual's determination in accordance to"the
standard classifications under "Equal Employment
Opportunity" classifications, as

CODE. DESCRIPTIONS
--

follows:?
4'

1 Officials.and Managers
2 Professiofials
3 Technicians
4 Sales Wprkers
5 Office .& Clerical /

.6 Craftsmen (Skilled) "
Operatives (Semi-Skilled)

113. Laborers (Unskilled).
9 . Service Workers

GRADE

A two-digit numeric code indicating the
individual's ptegb-nE -4t-ade, as per EftE"Staff

Rersonnel.Clasi;idationSystem.

DONE
? RETRIEVE STAFF,GRADE,EEOCODE,RACE,SEX,DEPT,HIREDATE,SURNAME
*RET: 7 ATTRIEUTLS RETRIEVED FOR 914 ENTITIES, LAST MODIFIED 11/11/74
DONE

179

XTAi3 i!EOCODE,STD

EEOCODE FREQ.

0 6

2 '119

3 138
5 . 594
6 . 4 12
7 6

,,, 37

914 ,1N'. SAMPLE, 2 EXCLUDED.

N
DONE
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? XTAI3 SEX ,,STD EEOCODI.: , S.WD

EEOCOUE 3 5 9
=

SEX
-F "72 561, 24
M. 66 ' . 33 13

Vol. II`

"t
2

=
7 . 6

...

0

70 5 0 1
49 1 12 5

, ...
,,, 914 IN SAMPLE. ,2 EXCLUDED.

DONE

? SELECT EEOCODE = 5.
*SEL : 594 ENTITIES SELECTED
DONE

XTAI3 GRADE, STD

FREQ.,

2

20
56

104
89

5 165
- 6 31

99
8 11
9 35
11 1

. 12- 1

594 IN ,SAMPLE . 0 .EXCLUDED .

DONE

? XTAI3 RACE, STD, SEX, STD

SEX M

RACE
C 552 30
Ile' 0 1
13 5 1

-S. 1 0

A 1 0'

594 IN SAMPLE . 3 EZUDED

DONE
4

t

-183

1

2'

/
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? RESTORE ,
*RES4, 914 ENTITIES RESTORED
DONE.

? 'DEFINE SENIOR = 741231 -,HIREDATE
DONE

? SELECT DEPT = "DPC"
*SEL: 12:ENTITIES SELECTED
DONE .

? SORT -SENIOR
7-4DONE-

?.PRINT SURNAME,HIREDATE;SENIOR,GRADEiEEOCODE,RACE;SEX

SURNAME HIREDATE .SENI

t,.

EEOCODE, RACE SEX

MARTIN 601101 140130 9 .. 3

HANNAH 620103 121128 6 3 C/

JORDAN' 651025 .902,06 '12 3

GUNN, 4
66091g_ 80319 "'9 3 C M

CHAPIN 690701' 50530 . 13 i 3 ,C M

FIFIELD 700113 41118 9. 3 C AA

MARLEF 700401 40830 9 3 C F

GOOCAUE 700720 40511), 6 3 C F

STILES 710803 30428 5 , . 5 C F

HOOSE 730119 11121 '12 C A

BENHAM 730528 10703 6, 3: C. F

LESKER 740909 : 322 12 3 .0 F

.

DONE

STOP

80:463 SEC. 1858 I/O

I

c'f

S
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Informhtive Commands

ATTRIBUTES'

DESCRIBE

DETAIL

EXPLAIN
. .

Primary Commands

PRINT

Vol. II

Appendix II

FIND Commands

14sts attributes in a requested data base
O

provideS1 brief explanation} o£ an attribute

prpvides complete explanation of an attribute

provides brief explanation of commands and keywords

displays a list of attributes

- RESTORE restores V working data base to its original

non-seIected, non-sorted state

RETRIEVE accesses a permanent data base-and- extracts attributes for

o

a working data base

SE'lECT

'SORT*

,selects a subset of the i.ibrking data base, according to

specified criteria
r a

sorts the working data bise, according to specific attribute(s).

. 4
STATISTICS provides summary statistics for an attribute

terminates a session with FIND'STOP

Advanced Commands

CORRELATION

, .
DEFINE

FIT

FORMAT

0.. .

proVides corkelations between two attributes-

-

allows creation.of a new attribute by. combination of

existing attributes and constants

allows'linear or exponential regression analysis

provides flexibility in determinin4 output format

XTAB .allows one- or two-attribute, tabulations

b
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;

Miscellaneous Commands
4 4

COUNT provides a summary of attributes and entities in the working,

DEBUb
-

EXEdITE specifieff a file from whighFIND commands will be read and

exdciUted.

LABS' inserts text into Output

7
data'base

%

.
prpvides a'debugging-aid for FIND persOnnel'

LOAD reads specially-formatted files to recreate a. working data 4,

base

OUTPUT specifi,ps a fileto which output will be directed

REDUCE shrinks working database to entities currently selected

RENAME
_

'_changes name of dr-ittributd-in working data base

ROUND vpunds numeric attribute to specified places:(forcing

alignment cidecimAl point)

SAVE stores a copy of current working data base in.specially-
.

SCRATCH.

Maintenance Commands

formatted files

erases some or all attributes froit,working-dati base
lk

UPDATE initiates a maintenance session

#.

ADD adds an entity to working data

ALTEA 'changes .the value of ah item i;y1 woAling data' base

pFBUG'

DISPLAY

DROP

I

provides a dOugging aid for FIND'personnel

prints. selected attribute values for an entity'

deletes an entity,from working data base

,;

4
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ECHO

0

"parrotsbaoku=the most recent changes performed by ALTER

ors MODIFY

ESTABLISH creates -TI er in wo king data base .for specified attributes'

EXIT

EXPLAIN

IDENT

terminates a mai ance session

. ,,

explains commands and key'workls
/ -

specifies list,of attributes to,-use for identification
.

LOG specifies name of file to record changes for subsequent

application lo permanent (late base A

MODIFY changes items fox specified entities

.scRATtii 4 erases contents of,:specified file'

,

STOP terminates a session with FIND
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A MODEL FOR UNIVERSITY. COMPUTER CENTER BUDGETING
John J. Falcone, Director

Joseph-A.,Remy, AsSociate Director
Anthony F. Graziano; 'Assistant Provost for Budget and Analysis 4

University of Delaware, Computing Center
.

Smith Hall, Newark, Delaware 19711

Allocation of computing funds in universities is a difficult

task, especially in times of tight government and state budgets.

At the bniversity.of Delaware we have come through a two-year period

high development of administrative sys5ms. This development has
...

'produced many new systems.- This paper presents a-simple matrix which

is used for budgeting' the Machine time, people, and equipment necessary

to maintain and enhance these systems as well as to develop new syst.ems

in an organized fashion...

1. INTRODUCTION

The internal allocation of funds for computing is a difficult

mif

task and oftentimes is confusing t the user of computing services.

Budgeting and allocating the co uting resource is, often treatedlas

a single-dimensioned entity while, in fact, it is multi-dimensioned.

One dollar of computer funds allocated to a user can obtaipproduc-

tion time for an established system; maintenance (programming and

machine time) to a system4.or the programmer and machine time 'to

develop a new system: That same dollar'could be spent on terminal

hardware intended to(enhance the operating, maintaining or devr.lopinq

Of a s Figure'l is a graphicalrepresentation of_the activities

or parameters that might better define the allocation of the computing ',

resource.
.

%
. .

``_.. 89 0.
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Figurel. Computing.Dollars by Type of Activity,

Previous allocations of the University of Delaware computing

resource and the proposed '74 -'75 allocatiOn of that resource can be
11

represented graphically using the above axis to depict a two-year

evolution of they allocation from a high development investment to a,

,
high production investment (Figures 2 and 3): Unless we are prepared

to sustain exceptionally large and continuing inc-reases in the "

, .,

University!s budget for computing, .sources' aevoted to investment .

in the design and construction offunctioning applications must

ultimately be devoted to sustaining the intent of the investment.

. And unless some continued steady -state allocation of development and

maintenance is provided to enable the,Computing resource to renew

and enhance its services over time, the whole cycle of high cost

develop ment will haVe to be repeated periodically in a most i nefficient

way. The deyelopment,services of the Computing Center should be

plahned as a steady flow of assistance targeted for thpse areas where

the University as a whole will benefit most. It cannot be a crash

190
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program required every five years or so to plug large and immeiate

demands arising from unanticipated needs. The steady flow of aew

development should result from'Computing Center leadership guided by

user dialogue and understanding. The users must continually participate'

in dialogue amongst thtiselves and with the Center; they must under=

stand that the University .and its budget for computing is not a

"funny money" key to unlimited and unconstrained demand; and they

must participate in the determination of what is best for the University

as a whole even at: -the expense of their individual needs and aspirations.

FilgUre-1.. Dollars in Millions Figure .

\,2. DEFINITIONS AND CONCEPT

,
Table A defines the terms used in this discussion.

Figure 4 is a 3 x 3 matrix which .represents the three activities

involved in delivering computing services versus the resources required-
,

to accomplish them.

,o

43
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ctiVity
Resource .

,. .

.
Production

-.
Maintenance Develppment

.

%.

.

Pdople .. ..

.
.

,

..

Machine 4

r

Equipment
at

.

.'
1

Figure 4. Activity vs. Resource Matrix

A computer dollar representing some measure of computing service

demand can be deposited in one of nine cells; i.e., we could invest
..$

, . -
.

, .

the dollar in people fn new development (Row 1, Column 3) we

could invest the dollar in machine time for production (Row 2,
0

. -.

Column 1) 'or any o..f 7 other possible* ways. However, a wise investment

in comPuting dollars considers the_ trade -offs implicit -in' selecting

any one of these activities over the others as Well as the resource-'

cost to achieve Ahem. Insofar as the University is concerned, the
1

.
Cotputifig resource is limited by ;E:he--combination of people, machine

time, and equipment Which can be purchased with the total university -,

allocation for computing. We, as administratorsineed to introduce

users to these facts of life by allocating to each of them some
. -

_equitable &hare of and control over a piece of the total resource.

And we need to monitor their' decisions as well aS:provide to them the
.

bet and most informed leadership aygilable through central coordinatio6

at the CoMputj.ng Center. -N
4

1
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3. THE PROCESS OF COMPUTER SYSTEM DEVELOPMENT

trtus consider the typical proceSs of,new system developMent.

A specific need is identified by a department or perhaps some

university-wide problem is perceived which conceptully would lend

itself to compdterization. The development of such a system is

usually considered. in the_form of a feasibility study. This' study

considers the initial cost of system design, programming, and

documentation as well as the on:-going'production (operating costs).

Enhancements or maintenance of the future system are not usually
. ,

,considered for it would be,difficult, if not imposSib,lp, to anticipate

this activity. Therefore, we' have unavoidably built in-the first
o /

possibility for a future budget overrun when the system requires..

later change orimodification in its.produCtion-mode.

, e

. If the feasibility study is accepted, 'the development7aork

begins. At this time, a group or.project team is designated, ar
,

schedule of machine time is developed, and any required special
.

equipment is ordered.

As the system is developed, the actual machine requitement 456)r,
f

future production becomes_evident. When the system Peaches ope6tional

,
status the full attention of the project-team:is no,longer required-/

and the people resodrce required to operate the system in a productAcin

mo e is considered in the machina cost "overhead". ProductiOn support,
'N

.correction,of errors, standard keypunching etc are- also considered:

in this ma&hinecost for noduction.
.

7
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When the system reaches the production mode, a certain tolerable
',--,

level-Of enhandeffients or changes are expected. But these can be

'serious and disruptive if the system has not :been sdsi(ined or

implemented to meet clearly stated objectivesof the user. If

organizational po/icy is conatantly.in a state of flux, a particular
. ,

system may experience signifidafit 'requirement for,enhancement or
.

.

. , . _.

mOdifiqation regardleSs of how well th6 particular user may have,

designspecified des4gp parameters, System flexibility that

could have been anticipated in the.planning and ddsign stage, but

which is not provided for in the-delivered system, can well result

-in%high maintenance activity, user and cpmmunity disaffection, 'ar(d
_

high costs of pecipl and;inachine resources attendant to modification
1

of the system.

F'fnally, when a multitude,of changes have so corrupted the
e

oric nal design, or .when the system no longer meets current policy

or needs, a demand. is created for its replacement. At that time,

we return to a feasibility study for a ntw computer system including

'considerations of the costs as-w ell as new relationships with other,

existing system's that have been developeover tte life span -of the

system in question.

It is not easy to determirie when a computer system haS outlived

its usefulness. Such a consideration must take into account any and

all systems in existence,at that' time or being considered for

implementation at that time.. The proposed concept of a budget matrix

4.
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forces consideration of all interrelated costs and relates these

costs directly to the current inventoryof services and the

--:,,planned allocation of the total computing resource.

In addition to the project' development and operating costs of

a proposed system, maintenance Costs must be'considered o4 provided

for in a manner which motivates stability sound judgment.

Maintenance costs are less deterministic than development and
\

opeLtional costs, and to a large extent, ate a function of the

user's total computing resource available. It should also be possible

for a knowledgeable investor to allocate one dollar toward maintenance

in order to secure a more efficient system, t reduce his operating

costs in an area by, say, 10 dollars, thereby cleaving 9 dollars

worth-of computing resource available to everyone for more develop-

ment and/or more production work. Overall cost effective utilizatilon

of the University's total computing resource can only be achieved if

each user or subset of users understands the budgeted limitations,of

the total resource and participates.in the allocation of that resource

to the functions of production, maintenance and development.
4

4. USING THE ACTIVITY/RESOURCE MATRIX FOR PLANNING

Certain areas, of the Computing Center may never be directly

allocated in this manner; e.g.,-Academic Services, Systems Solftware.

'Indeed,'it may always be neceSary and appropriate to repover the

systemsprogramming manpowercoits as production "overhead". The
i. . e

demands of the acadertlic
,

community tt this university are still in a
. J

state of change and. several new and largerequirements appear td be

19S
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1,

evolving. Una]. the Center is better apprised of the,current and

future nerds in this area, it would not be prudent to allocate

developm t and/or;consultation costs..I.We do not know enough abiaut

the need of the user community and assigning the efforts in a

rigid at this time may Overlook targets of opportunity that bring

benefitd to the total computing community or a large segment of that .

community.

Eventually] however, tpe UniverSity community benefits frOm a

. planned allocation and utilization of the non-production elements of

the Computing Center total resource. New deve)opment projects and
Nir

major maintenance projects can span the significant portion of a

year. The size of our Computing enter staff available in this area

prohibits the wasting of any porltion of that resource that can be

tied up in Meetings a d 0U-ter discouve arising from the confusion

`naturally attendant, jEo Meeting crisis requirements. The state of the

economy also dictat s efficiency. FOF the.sake Of the total university

community, develop ental and Maintenance projects must be planned with

an eye toward encouraging growth and efficiency,itl-computing by

allOcatin development dollars into the computing budgets of academic

and admin,strat ve units who are now bomparatiVely computer-destitute.

Developmer t do lars must be expended toward increasing the quality

and quantity df productive systems in order to promote a positive

growth rat of the'1Jniversity's computing community. d until that

growth rat is.known.and intelligently anticipated, it is difficult

to plan kn wledgeably. about future requirements.

Si
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It is proposed that the boundaries*of administrative commuting..

be fixed for the coming y ar, these boundaries, being somewhat fh.exibly

-assigned to each Vice-President responsible for some specific set of

services. In addition to alrecations,for produttion costs anticipated._

for each of his opefating each Vice-President is assigned a

Vol. II

recommended total budget for maintenance with which he can:

(a)' increase the.efficiency of existing systems in order to reduce

future costs of their production outputs, or -=(b) attack short-term

problems arising from new external or internal demands. for information

and controls. In short, each Vice-President has his own "mini"

computing center complete with people, computer '(pro- rated) and

equipment..

Additionally, the Provos as Chief Budget Officer, has been

assigned the development pbrtion of the total computing resource

to proMote blOck-by-block construction of the total campus planning

and management information system. These funds are to be targeted

for projects such as apace utilization, major enhancementsin

financial and student data systems,'and other, perhaps nonexistent,

operating systems necessary to the management of the University's 1..

.4140
functions.

Graph I represents the allocation schema proposed atthe

University of Delaware.

A

157
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The plan, to date, has met with favorable coMments. It is of

interest that each participant has developed an acute awareness of

the nature of the computing resource. We hope to build upon this

awareness an involved a d economically con cious user community..

p
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TABLE A
14

Vol., II

1. Resources - that which is necessar' to develop, operate and

. maintain a computer system-

.1.1 People- programmers/analystb/systems personnel who will

design, operate and change,compute;systems.

1.2 Machine - the amount of computer time and pro-rated

operations personnel necessary ih the running of existing

systems, effecting changes or enhancements to existing

systems, and the development of new'systems.

1.3 Equipment - all peripheral (terminal) equipment necessary

primarily to.run on existfpg system but also neededYor

design and changes to proposed or existing systems.

2. Activities - the three components necessary to create, use and

change a computer-based system.

2.11 Production - that activity which deals with'the successful

operation of a previously developed system.

2.2 Maintenance.- that activity which deals with short-term

changes'or enhancements to am.existing system.

2.i Development - that, activity which causes a need for a,

computer-based or computer assisted syStem to come into

being; i.e., design, prbgrammin4, documentation, etc.
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E. E,. Payne
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Vol.II

The Un iversity of Texan at Dallas is a developing, institution., In

preparing for a new mission, that of ntarting a large undergraduate prdgram,

the administration has found it necessary to solve many new planning p ems

while, at the same time, continuing to operate a compltx_program of sponsor d

research and graduate studies. The Office of Institutiorial Resear4h h

assisted the executive administration by (1) conducting special quantitatiye

studies that equire quiL answers; and, (2) developing information systems

that make management information available on shOrt notice.
.

Thi. $ paper briefly disdusses the mode of operation of the Office of

Institutionl, Research and describes several studies in which on-line informa-

.

tion systems were developed. The information systems described include:

Facilities Management, Evaluation of Service Organizations, UTD Economic

Planning Model, Classroom Utilization, An.V.ysis of Community College Data,

Report Monitoring, A Text Generation System, and Budget Analysis.

1. INTRODUCTION

The University of Texas at Dallas is an institution in thr. final

stages of a complete metamorphosis: It was ,-stablishrd, arid ha:; Igor,

internationally recognized for over b. decade, as t leading researgeh roundaLion

with, traching activities only in graduate studies.

institution was significantly expanded to include

undergraduate students. This year.theUniversity

.24LYZ

In In 1969, thespope of the

degree program studies for

is cdftleting the final

1



mee

Val. II

stages of a large building and staffing program, and is, preparing two 'n

for 4,000 undergraduates in the fall of 1975

201

In recognition of the significant planning and. development problems that

faced the institution in preparing for its new mission (while at the, same

time continuing to operate,a complex program:of sponsored research arid

graduate studies), three years ago the administration at the University

organized the Division of Planning and Management'Systems.,(see Figare.1).

This organization included a function new'to the University, the Office of

Institutional Research. Institutional Research was charged with the

responsibility of providing special quantitative staff support to the

executive administration (the President and Vice Presidents). The Director

of Planning and Management, Systems (whU'also served as the 'Director of

Institutional Research) established the following operating guidelines for.

the new organization:

. Institutional Research will function along the lines of a small
/

corporate operations research group. It will serve the Offices

of the President and the Vice Presidents.

. Emphasis will be placed upon solving managerial problems. Studies

e
eiwe

which have limited value (except for publication) will be

'discouraged.

. Large, long-term projects will be limited to no more than 50%

of the man-effort. Experience has shown that solving numerous

small to medium size problems wi11 Assure a broad base of

service and a continuous high return for the effort expended,'

. Staffing should be limited so that there isralways more "critical"

work than available manpOwer. This produces a natural selection'

203 4
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I

Dsrocess (for staff. organizations) which helps to assure that

unimportant projects are seldom initiated. The staff will

consist of a small, permanent core of professionals which will

'203

be supplemented by graduate students and faculty on temporary
401,

assignments.

f
,

From the point-of- view of the executive administration at th6 University,

this mode of operation has proven to be very effective. Numerous management:

problems have been effectively dealt with because managers were Furnished

the necessary informatio on a timely basis: This timely information was

frequently made. possible becauie of the Ability-to quickly develop and use

computekzed on-line information systems. This paper explores examples of

Administrative Inforthation Systems that have been developed and used at

UTD. The systems that'are discussed are:

Facilities Management ''

. Evaluationof Service Organizations

. urq Economic Planning Model

Classroom Utilization

Analysis of Comminity.College Data

Report Monitoring-

. '"A Text Generation System,

Budget Analysis

Several of these applicationsare rather common place, but axe of interest

in' providing a spectruin of the information systems 'th,p.t have been develped

and found to,1-Eigh utility.

,"Better information .0oes not lead to better decisions, unless the

managerS are highly capable and -they have the opportunity to take,

advantage. of the "better" information. .
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2.' EQUIPMENT AND ACILITTES

I

The small staff of the Office of Institutional Research works cloSely
0

with,theexecutive adminiteation. In effect, the Institutional Research,

staff has fre,quentlybecOme the conduit, which

o

i

Vol. II

nistration access

. to quantitative management information. 'The barsic-computing facility used

,
by Institutiofial Research to carry out its aativities Is an IBM 370/155, which

,f.,1

is Utilized thxtough either an interactive terminal, or a Remote Job Entry
.

" (batch) terminal.,

Although several different computer languages. are used, the'greatest

success

.4,

meeting the demand of qu kly developing management information

k
systems has been with APL. This language has several advantages:

. Easy to use

Can quickly develop systems and bring into full operation

. 'Has-Powerful matrix operators which are useful In modeling

I

All of the applications discussed below were'developed using APL:

4' .3: FACILITIES MANAGEMENT

Th lanning, control, and allocation of space was significant

management problem,that was growing worse. An'on-line "Fa i ities'Management"

system was developed and Implemented to assist administrative decision makr.rs.

Some.Of the features of the system are:

. A complete listing of the attributes (siz,.(quipme.nt as;:itipment,

etc.) of any one room, or of all rooms, is always available: PrOm

A terminal.

.

*
APL is a language originally developed by Kenneth E. Iverson and detcribed

, .. ,in his book, A Programming Language. [4] ,

. ,
.
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. A "formula!' model has been developed to assist in the annual budgeting

'
,.

t
.

space. Budgetary units .are'' on a "forMula basis"..,, -

'.:i 7? --, .

(standard). 'Formulas are based upon personnel, semester,credit hours,,
-- L

i

research,Wand equipment. ,

, -, )

. A special request from a budgetaryiunA, resulfng from anunfOreseen

event, for additional space can be instantly compared against, both

"formula" (standard) an& the institutional average for similar

budgetary units..
y

. The' sys"tem provides the ability to "game" or to project future 'space

needs based upon ermollment and ttaffing.projections.

The flowchart in Figure 2-111datrates the, logic of the Facilities ,.

-Management System. A more detailed description of this system is provided

5
in the, Proceedings, of- the 1973 CAUSE National ,Conferences [1]

4. EVALUATION 4 SUPPORT DEPARTMENTS

Since 1972, at the request of the Vice President for Business Affairs,

an evaluation of support organizations has been conducted every six months.

The first evaluation covered 22 support departments such as mail, supply,

computer services, cafeteria, bookstore, print,shop; etc. The evaltation

proved to be a useful source of information on both areas of problem and

exceptional yerforTance. Since it was started, various administrators,

,perhaw s pe5t,ing a. problem area in their organization, have asked to be

r

included in the confidential survey. The last evalration included 31 separate

departments.

4.1 Description of the,System The
.

opinions of the, administratrve heads
a .

evaluation is based upon a survey of the

of the various departments that are

.' Nbers-" of the support departments. A simple questionnaire allows the uscIr
i .. -* ..,

.. ,, .

. 9' . :
q, ,Cc:1; **: ;.1



11
.

F
O

R
M

U
LA

-A
N

D
P

A
R

A
M

E
T

E
R

S /
f.

/F
O

R
M

U
LA

P
A

R
A

M
E

T
E

R
S

/

S
T

O
R

E
 IN

T
O

'D
A

T
A

 -
F

IL
E R

P 
I

A
P

P
E

N
D

IX

,

V

)

'R
D

F
O

R
M

U
LA

S
P

A
C

E

i
F

O
R

M
U

LA
C

A
LC

U
LA

T
IO

N
S

R
P 

2

/A
S

S
IG

N
E

D
IN

V
E

N
T

O
R

Y
,

.
S

P
A

C
E

F
O

R
M

U
LA

S
P

A
C

 E

1%
. Y

A
S

S
IG

N
E

D
S

P
A

C
E

C
A

LC
U

LA
T

IO
N

S

R
P 

3

.
IF

A
S

S
IG

N
E

D
S

P
A

C
E

t
i

Fa
c1

11
*.

ltl
at

.v
er

ne
,-

-t
er

m

1
'A

N
A

LY
S

IS
C

A
LC

U
LA

T
IO

N
S

R
P 

4

/T
E

M
P

O
R

A
R

Y
/

'F
IL

E

C
O

O
R

D
IN

A
T

IN
G

B
O

A
R

D

1E
P

O
R

T

.4
w

R
P 

5



^ O .

207

to evaluate the support departments on a scale of 1 to 7 on (1) effectiveness,

(2> effiCiency:Y3) cooperation and tact, and, (4) extra effort.' There'are.

,

two more questibns which-are:used to indi'date the level of interaction and

dependende of.the uzer on the support department. Comments are also encouraged.

L. r
An evaluation package is.sent to the administrative head of each organization

.4' t

..
.

, at UTD. The adminiStrative.head is encouraged to perform the evaluation by
.

,

way of a brief panel discussion with the members of his organization that
-

actual1y,have contact with the support departments.

4.2 Reports. The4questionnairesare keypunched and read into an 4,21, file.

I- -

The APL program thegsroduces five reports'on each support department.

1. Analysis of Data. This'report giveyfrequency response count,

..-.mean, standard:deviation, and tests for statistically significant

deviatEor) from average evaluation. It also reports the scores

from. the previous evaluation and the percent change.

2. -Analysis of Data of Those Organizations Highly Dependent on the

Support Departments. This is the same report as -above only.using

those organizations highly dependent on the support departments.

Index of,,Evaluation. This report calculates two index numbers

'for each question and each support department. The index for a

department is equal to the average score -for the support department

divided by-the overall. average for all sport departments.

Therefore, an index of 1 is an average rating, an indexhigher .

than it an above average rating, and an index lower than 1,is

a, belewaverage rating. A summary report ranks all support .

departments against eachother.

2' 9

4e,
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. 4. C.s.arison of Current i to Previous Index Ratin

report compares each support epartment's overall index with the I

.ranking of tli previous six months and gives the percentage change.'"

5. Comments. A sUmmary of th user comments is printed out for each.

Vol. II

department.

5. UTD,EcONOMIC PLANNING MODEL
4

At The University of Texas t Dallas several Oodels have been used to
, .

assist the administratiOn in ecnoinic planning. UTD has been an especially

fertile area for the use of this type of quantitative management tool since

the Institution will grow.'in size from-300 students in 1973, to 700 in 1974,

"to 5,000 in 1975 (most of these arb already admitted), to 12,000 by 1980.

This student growth means tretndobs growth of staff and facilities, which,

in :turn, means that the administration has the opportunity to determine (by-

their decisions) what the institution will look like by the.end of this,

decade. In this environbent, quantitative planning models have already proven

invaluable in assisting executive administration in (1) determining requirements

(facilitie's, funds, faculty, staff); investigating alternatives; and,

. -

(3) determining,.and planning within, fiscal and facility constraints

imposed by the State Legislaturg.

5.1 NCHEMS Models. TheOffof InstitutiOnal Research experimented witht, *
the planning models .developed by 'N(.42,MS. Although these provided sbme useful

ideas, which,were added..to theloasic OTD Manning models,** the NCBEVS models,

,

See References r2, 3]. i

The definitions in thetTD Economic Planning Model have been changed to

be consistent with the tei.Monology used in the NCHEMS products which have

become virtual standards.

ai0
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weref d not to be usable at UTD because: (1) UTD planners were already

accustom =d (spoiled, perhap9) to the UTD interactive models which provided

-
quick response; (2) the NCHEMS batch models cost several times more to run;

(3) the

new questlo

models (written in All
)

could be easily altered'to represent

d, (4) the UTD models cotsidered the Texas "Formula Funding

System" and enerated facilities requirements.. These observations do not

.
.

4

reflect badly uponthe /CHEM oroductsf but rather illustrate what NCHEMS

itself ays -- that their models Are A teaching tool and a point of departure

for serious users of quantitative planning models.

5.2 Structure of UTD Economic Planning Model. The UTD Economic Planning

Model. is an approximation of the financial relationships of students, faculty,

staff, gacilities support, and money. Some of the important elements are:

*P 1, The objective of the model is to assiA'in the development of a

viable financial plan by answering various types of "what if"

questions.

2. Parameters are "constants" which are given or set by the decision

maker. Parameters represent the control that the planner (or the

environment) has overlthe situation under investigation. They

represent-policy decisions, courses of action, or the (Alyironmr-nt.

Examples of-typical parameters in the modelS are:

. FTE student enrollment (by degree Program, bistudent level)

. Faculty workload (by dis line, by level)

Faculty salaries ,(by y disciplijie)

Faculty rank distribution (by discipline)

. Class section size (by discipline, by level)'

211
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is

. Texas State Formula Funding levels 4

. ICLM (InduCed COUrse LOad Matrix)

Parameters may change,and even become "output variables;

.a..depending upon what is being investigated.

3. Output variables are values that a decision-maker wants to know

(results) and which may,varyArcause of different poltcy decisions

or courses of action. Although these may chaiage (depending upon

;hat is.being investigated), typical butput variables are:"
r r

Semester credit hours produced (by level, by discipline)

FTE faculty (by level, by rank, by diFipline)

Faculty productivity (SCH/FTE faculty; by discipline

. Student/Faculty ratio (by discipline, by level)

. Faculty salary requirements (by rtnk, by discipline)
ti

4. The logic of the model is a mathematical description of the relation-

;

ships between, and among, the parameters and output variables.

logic is briefly indicated in Figure 3.

CLASSROOM UTILIZATION INFORMATION SYSTEM

Efficient use of classroom space has been a major concern -- there always

eel to be more classes than ,classrooms. This simple information system

prowl d a means of both fiwentoring classroom utilization and comparing;thE

Lion against a rec ommended" standard for each typf: and nize of c,laroom.

In thi system the following definitions are,used:

. Weekly RoomHours (WRH). Weekly Room Hours is the number of hour8

See Appe dix A.

oc eez fpr which a room is available.

24,
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b. WeeklyStuddit Contact Hour (WSCH)? Use of the room during one ;week

by one student fOr one hour. (If 'a 3-hour Class section has 30

students, then-that section uses the room 90 WSCH.)

c. Station. Station is a place for One student.

d. Capacity. Number.of student stations inone room.

e. StatiOn Occupancy. Station OccupAcy = percent (variable) x number

, of WSCH.

1. Utilization. Utilizatko WSCHS/(percent x capacity X WRH).

In this information system, the parameters ;re (1) the Weekly Room Hours

ORHWwid, (2) the percentage utilization of station occupancy, Planners,

may establish utilization criteria (several sources recommend standards FE]),

and then compare the actual utilization to these criteria. (standards). For

, . d

example,s one may set a criteria of WRH - 30 and Station Occ ,y = .55 x WSdHs.r ,

Then, lila classroom for a particular semester has a capaci y of 28 and

I.1SCHs = 378;,-the utilization would be 82% (378/(.55 x 28,x 30)).

The Roan Utilization System p/Xvides a room by room analysis and a total

utilization analysis. The room'by room analysis has proven particularly

.1' -useful in identifying rooms of both high and low utilization fir exception

.management (action).
1 -

,7. ANALYSIS OF LOCAL COMMUNITY COLLEGE DATA

UTD is an upper-level institution and will enroll many students from

local community. colleges. The Dallas. County Community College System generates

extensive student data for all of its four campuses each semester. These

data, have been made-available to 71TD. Therefore, an infOismation ny:tem:was,

developed to answer questions about the community college students and to

214
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?

determine typical protiles"pf these individuals.

_

information on each

and night students,

213

The Profile summary includes

, -,." r 34 ,r '
campus; such as headcouht,total-kil students, FTg day

.

,..4016,- ,

percentage of students enrolled in transfer and technIcal
. -

programs, percentage of audents which meet UTD entrance
_-

_12reakdown of transfer studentihY,A10-
,

This analysis is performed,zeadh,40.estei:.: Alsoit
-...,,..-,

.._ 's,.' ',.:1,4- : ,-,,,,

a student data base to analyze },trendsd compare to the

z'equiremeits and a

entering students.

is planned to develop

profile of the

So far the data have-indicatedthat the entering student will differ

significantly from the "typical" college student.,' This ieormation has

proven valuable in planning academic programs, student 10e programs, and

student servi.ces.

In addition to using.,,the-community,college data to anticipate the type

of student to expect, it is planned for this system to be anded into a

continuing analysis ot the students that enter UTD. This 11 provide both

UTD and the community colleges longitudinal studies of stddents, which, will

assist the planhing and developmetit efforts of administrqkors_of both

institutions. The cooperation of local Community colleg4 has played an

important part in implementing this information system. '

8. A REPORT MONITORING SYSTEM

One of-the responsibilitiea of the'Office of InstiAtIonai Research at

the University of Texas'at Dallas' is the coordination Of:all external reports

for the University (i.e., REGIS, State reporLb, AAUP,. 4c.), and the maintenace

of a central file of all reports.. In September and OctiOber of this year alone,

there were over 50 reports-involved. Each report may Aiiaire action by reveraf

"- . 4)4 1-
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different departments. Keeping track of these reports and assuring that

deadline.'dates are net has become a time consuming task. Therefore,'a Report

Monitoring and Scheduling System1M-Beveloped.
. .

8.1 Operation of the System. When a repprt request is received, a secretary

executes a program on an interactive terminal which will request her to type

in the necessary monitoring and scheduling information -- report name,

requesting agency, date due, and organization responsible for completion.

From this pointiyhe system produces two basic reports. The first one is a

"scheduling" report.

The scheduling report may be run at anytime fbr any month: It produces

a Calendar of all actions to be taken that month. All external reports

required are listed, the date they are due, the requesting agency, the UTD

6depArtment responsible for the report, date the report should be sent to the

responsible department, and the date it is due back to Institutional Research

for forwarding (and copying into a central file). A typical portion of this

report'is shown below.

1:01"TPLY PFPOPT ,TVT:PB77,P

P.-(111ESTIPr PA.:7 r' Dug PACE
PEPOFT AOERCy nA 7'E DUP OP(' PTV;r) OPC 13Y yin TV'

2 3 U -2 3 EEr;/S NOVRIfP57? 1 !MY' OCTOPPE f OCTOPT71

11,.:r.r5 ."0VEPPrP 3o fir:o OCTORPT 30 por7;.7,71;/2300-2.5
300-3 /S ;1011PMPT:P 1 L',I,C) ncToi3rP 1 nCroPEP- 2a ;

,.216

t



Vol. II

50.

r

The other, report produced is an End of Month Report.- It reflects all

actions which have taken place during the month, or were dueto have taken

place. A sample portion showing actions taken on one report is shown 1Selow.

LTD OF 7V11TH REPORT FOR: SEPTEMBER

REPORT: 2300-4

DATE DUE TO MICR': SEPTEMB7R 31
DATE SEPT: SEPTFIOTT 27

DATE. DUE LACK TO . INST RESEARCH OCTOBER 24
DATE RECEIVED :

DATE DUE TO HEGIS: OCTOBER 31
DATE SENT :

.1
1

215

8.2 Comments. This simple system has turned a confusing and time consuming

task into a simple routine. Involvement of administrative heads, to expedite

late reports, hex been virtually eliminated. A centralized file and a

centralized calendar has been created.

9. A TEXT, REPORT, AND QUESTIONNAIRE GENERATION SYSTEM

Ih the planning of undergraduate programs for the University, the

academic administration wished to receive advice from many people all over

the country knowledgaplein.their field and who had special interest in

undergraduate education. Therefore, the Delphi method, developed.originally

219
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by the Rand Corporation, was used. This)nethod required many letters to

be written; questionnairts to be'created for each discipline.suryeyed;

follow-up letters to be sent; and second-round questionnaires to becreated

and sent. A Ituestioalnaire generation system was developed to support this

4 ;a
activity:

4

9.1 Description of the System. The system is designed so as to.be easily

used by a typist working, at an interactive terminal. The first step is to

enter, the names and addresses of the panel members. These can be entered

continuously and in any order. Each panelist and address will become a

component of an APL file and hence have a unique number associated with_it.

This will become the panelist identification number, The "text-creation".

program allows the body of the letter to be typed, corrections easily made;

then run through an edit program to set margins, indentions, page numbering,

etc.

After these data are entered, no further input is entered. The "letter

writing" program alphabetizes the panelist, prints the date, address, salu- ,

Lation, body of the letter, then stops until the next sheet of paper is

iftserted and,,the carriage returned. Envelopes can be also addressed, or for

large Mailing, labels printed from the APL file through the high speed

-printer. r

Peihaps?the,fOnly original part of the system is a general purpose

I .

programfor reatl.rig questionnaires. The questions are printed in any desired

space on th(left Side of the page and can be of varying 4ngth. The

right-hand sldethen produce;, the desired format for the response; i.e., the

questia'mayask for the left-hand statement to be rated as to its relevance
.



voi . II

,

and importance o,undergraduate education on a scale from 1 to 7.
.

,-.*.::,

'.
et 8,

9.2 Comments. This simple system was qUickly written with the available

21T

' resources and equipMent. It got the jeltdone quickly and effectively. Also,

it was w ritten in a general enough form to be used for a multitude of purposes.:

10. BUDGET ANALYSIS

Numerous budget analysis_sy§tems were developed and usea -in.stadies

for the Vice President for Business Affairs: However, budget eNalygeis systeMs

werealso developed for Academic Affairs. For example,lin planning' for

fiscal, year 1971: -75,, tie Vice President for Academic Affairs;wanted to devise

a system for,the,allocation of incentive.funds among academic 'departments.

A deterministic model was dpvised. It consisted of three basic components:
. . S

. . " .

research assistants, organiZed research,' had fat41.ty salaries. In each

,component, the basis for calculating the amoufit of'incentive funds to,be

awarded to'a program was a linear equatiOn based upon {1) sponsored research

(contract and grant funds secured); (2)_faculty salaries covered by spodsored

research; and, (3) student assistant salaries provided by sponsored research.

The model was run over 50:times, varying the equationS and%examinirig -ehe

results until a strategy was decided and agreed to; "The system was inter-'

active and therefore could be'rapidli*tered and run again.

11. CONCLUSION

ti

By (1) operating under tough-minded and nornonsence,pidelines, and

(2) utilizing effective tools such as interactive terminals and APL, the.

Office of Institutional Research has managed to proyide meaningful and

effective assistance to the executive management of the institution. The

information systems developed, when considered from techr4cal viewpoint,

r.
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have varied from pedestrian to sophisticated. The type of computerized

system and degree of sophistication hve been dictated ,only by what was -

needed to furnish'the necessary management information. For Institutional

Resear816, this is as it should :be.

o
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VPPENDIX A

.4

DISCIPLINE LEVEL

/IP, DISCIPLINE

--go STUDENT LEVEL
9

--IP:MAJOR OF STUDENT

411

Example I:
( BIOLOGY, Ub, STATISTIeS, MAS) ,= 1.3 SCH.

i.e., A wiper - division level student, majoring in .Biology,

will average 1.3 SCE of Statistics at the Masters level.

-

219

*so' W4:1=1...,
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Discipline

1

PGM
A

r

PGM
B

c.

EXAMPLE 2

UD

A

C

D
E

10.5
5.5.

3.7
6.9

12

A 3.5

B 9.6

C 4.1

D 4,6

E 11.7

Ai 2.2

B 2.3

C - 2.1

D 6.1

E 2

A 9.2

B 9.9
C A.9

D . 5.6

E 0.6

A 11.9

Bc 8.3
6.8

D 2:64
E 0.5

.A
B

11.1
1

C 3.9
D . 1.4

E .7

A , 8.6

B 3,.8

. C 8.5

D 6.5

E 10.7

A '

0
.4.5

B
.. 7.9,

C -. 5.1

.
D 9.3

8.1

Vol. II

MAS PH.D.

3 6.4

9.1 11
11.4 0.8 B.A./B.S:

5.3 1.91.

10.2 5 '

10.4 11.8

5.9 3.2
0.7 1.5 MAT

8.7 3.3
2.8 0.9

6.6 , 8:4

5.8 10

0.1 11.5 MAS

0.2* 9
2.7 7.1

11.6 5.4

1.7 11.3

10.6 4.3

*1,4 9.8 ,

10.1 6.3 .

Ph.D.

2.9 g
,

6.2 7.2

0.3 4.9 B.A. /B.S.

3.1 3.6

'9.5' 2.5
.

4.2 1.1

11.2 10.8 s4

1.2 4.8 MAT

4.4' 84.6

. o.4 ?.4 .

"-- ,10,9 5.2

0

,

. 9.7.

:7.6
. 1,8 MAS ,

6,7. . 7.5
1.8 10.3 '

80. 1.6

9.4 4-.7

.., .7-.8 . 6 `1 . Ph.l5..

7.4 7.3 ,` . i

8 7:7-

*
Example: 4A Mastei.s level student, majoring in Program A, will average

2.7 SCH in discipline E at-the Masters. courseavel.
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1. Introduction

The last three decades have witnessed a.tremendous explosion in enroll-

ments at institutions of higher education. Increased demand, coupled with a

healthy economy has produced a 600* per cent increase in.undergraduate

enrollments since 1945, (

The post World War II period has also produced significant increases in

graduate school enrollment. Between 1945 and 1974, the number of graduate

students in the United States has doubled.** These changes have been prompt-

ed By demands in both the public and private sectors for education beyond a

baccalaureate degree; with future job advancement and salaries often c,ontin*,

gent upon earning a Master's degree. V

Traditionally, a person holding a baccalaureate degree entered graduate

school within a very few Years after graduation. Furthermore, those indi-

viduals devoted their. full -time efforts to earning a, graduate degree in a

relatively short Period (18 months for a Master's degree; three and a half

years for the Doctorate). Admissions procedures and academic policies were,

geared to the mode of. a full-time, on-campus, graduate student.

The last decade has ushered in a new era in graduate education,and the

mode of advanced degree earning has changed. Faced by increased employment

requirements to further their education, but stymied by family responsibi-

lities and coMmunal ties, a growing number of individuals have been reluctant

to "pull up roots" and make a full-time commitment in pursuit of a graduate

education.. Their clarion call.has been for locally produced part-time

*The Carnegie, Commission on Higher Education, New Students and New Places.

McGraw-Hill, Book Co., New York, October, 1971, p. 129.

**Ibid., p. 131.

`4 2 5
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graduate ucatioaal opportunities.

Cogn ant of these changing needs and demands, Virginia's Land Grant

Universi has responded to its educational mission by offering off-campus

graduat degree programs throughout the Commonwealth. From a modest beginning.

-of 200 tudeats in the mid 1960's, off-campus enrollment now ceeds 2,'00

activ graduate stutionts. Ia aZZition to offering degree prog _uch

zoncTatrated population, arias as Reston, Richmond and Dahlgren, courses are

225

also offered.at virtually any map coordinate displaying sufficient potential

depend to.assure a viable program. yirginia'Tech currently offers between 100

and 150 off-campus classes each quarter.

-Administrative problems are magnified by the fact that personal and

ft
professional demands placed on part-Lime graduate students make it difficult

for them to maintain continuous registration. Consequently, several quarters

may be skipped between enrollments. The Graduate School and the Registrar's

Office are charged with the. responsibility of maintaining a complete academic

record of all active and inadtive students.

During 1971, two clerks worked on a full -time basis to support the

,adlul.10.1Lation of off-campus programs. They maintained fires for 3500 active

1

and inactive students. All applications and registrations' were hand processed.

Roll sheets, grade sheets and grade reports were, typewritten. It became

increasingly obvious that a computerized off-campus student record system was

necessary to col* with the deluge of paper. Thus, in September of 1972, a

tape oriented system was installed to assist the record keeping process. This

marked the beginning of the computeeization of off-campus graduate student

records.

226
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2. Policy

Virginia Tech has attempted to respond to the increased demand for part-
r

time graduate studies by adopting a liberal admissions policy for off-campus

graduate programs. Students are permitted to enroll in one class prior.to

being formerly accepted to the Graduate School. This p rmissiveness is

contingent upon the student initiating and completing the

within the six weeks.

3. Current Prospective

admissions process

The Graduate School administrative record keeping requi

produced a complex set of data processing specifications. Du

rements have

Oar

ring the last

five years, the off-campus program has grown from 7500 students

to7000861clentsermore,record,size requir

(900 active)

ements have

tripled from 300 data bytes to 1000 bytes per student to accomoda

academic and damogFaphic file.

to a complete

As noted above a student may actually begin graduate studies p

being officially accepted. Without a formal application, a student's

for to

regis-

tration form generates a very inadequate data record. Recognizing this, the

registration form was modified in 1972 to parallel an admissions application;

From the population of all registrations received that Fall quartera tape

filg was constructed to generate a coiputeiized graduate student data_bas

A tape system, which had been in service for on-campus records since 1965,

adopted to serve the offl-cempu needs.

A subsequent modification of the registration form.by the Accounting

Office resulted in a document void of demographic data elements. This pre-

wag

cipitated a problem with the student who decided to attend class, but never

initiated the admission application process. No tape record was constructed

for persons in this situation, and for all practical purposes, their atten-.

dance was unknown.

Zri
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A flexible admissions policy requires responsive administrative procedures.

An initial course registration form may or may.not be accompanied by a com-

pleted application, transcripts and letters of recommendation. If all materials

are received, a decision can be made to accept or reject the applicant. In the

event that some materials are outstanding, the student must be advised that an

Application and/or other credentials are required and the file must be complete

within six weeks so that,a decision regarding admission can be made prior to

theggend of the quarter.

Applicants who do not submit a complete set of credentials within the

prescribed time limit are advised that they will be graded on a pass-fail

basis and the single course in which they are currently enrolled may not be

used for graduate degree credit. Admission to graduate school is rejected for

failure to fulfill the requirements for a complete application.

Rejected applicants are advised that they may not register in subsequent

quarters. Despite being so notifieT, some students persist in attempting to V

register for additional courspn. The administration of,the.Graduate School

must have the capability of monitoring a student's status so that those who

were rejected for academic reasons, or for failure to provide the required

- 'credentials, will have-future registrations voided.

Once admission status has been determined, the decision is communicated

to the applicant in writing. Currently, letters to rejected and acceptdd

applicants are typewritten. Productiiity considerations dictate automation,

40

while public relations requite a personalized communique. Specifications have

been developed for a subsystem to transmit' address data to a Meg-Card Selectric

Typewriter in the Graduate Office via a telephone link from the CompVting

Cen6r. Name, address, and-degree information will be transmitted and recorded

1 228
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on a magnetic card wh9ich is then processed by an MCST (magnetic-Card II).

Vol. II

Accepted and rejected applicants will be processed in babes. . Each applicant

All receive a personalized letter of acceptance or rejection generated as a

,result of the telephone interface between the Computing Center and the Graduate

Office.
7

<,
3.

.3.2 Admission Status Reporting-
.

.

The magnetic tape recoid did motermit instantaneous retrieval, updating,

7 --

and reporting of applicant admissions status, This produced administrative

problems because it was difficult to review and communicate this information

when needed.

, 0

In April, 1974,,the off - campus tqr file was loadea into an on-line W-
ye% c. .

_ iA
(Information Management System) recora:dystem then in use for on-campus

students. This on-linP .interaction permitted instantaneous retrieval, veri-

'=--

fication and updatingof'a stndents's"status.

A computer program was written to process admission records
a

and construct

an Admissions Status Report. This listirig includes -an applicant's name and

address, academic data related to the undergraduate major field of study,

institution where the bachelor's degree was, earned, dite undergraduate degree

was conferred, undergraduate grade point-average, graduate degree, graduate

major, graduate grade Point average, graduate institution, date graduate

degree was conferred, and admissions teat,scores. For management purposes the

status reports are organized according to campus location within the

44
Commonwealth. fry

Applicants...ara,4oried alphabetically, by departments. Each report is

divided into four parts:
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applicants pending
applicants accepted
applicants withdrawn
applicants rejected

Departments receive applicant status reports semi-monthly.

3:2.1 Pending Report

The objective of the Pending Report is to display all graduate appli-

cants whose admissions are pending review. This report serves as a vital

communications link between the. Graduate School and the Departmental Admis-'

aims Committee. It notes the reasons why an applicant's credentials are

incomplete (e.g., missing ttenscripts or letters of recommendation). it also

permits a department to concentrate its recruiting efforts on highly qualified

students by flagging those with outstanding. credentials. Enough information

is available to permit personal follow-up and avoid the risk of losing a good

student because one letter of recommendation has been inadvertently delayed.

3.2.2 Accepted, Rejected and Withdrawn Reports

These parts of the applicant status report are in the same format as the

applicant pending section. Control breaks, by campus location add department,

are also the same for all parts of the applicant status report.

The Withdrayn Report lists the names of applicants who have withdrawn

their application for admission.

3.3 Registration

Prior to 1972, it was difficult to manually place the right student into

the right class. The advent of the tape system significantly increased the

reliability of this procdss.
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Nonetheless, many problems continued to exist. The registration

form was quite archaic.. Although it satisfied the needs of the Accounting

Office,At did not provide sufficient data to identify student's who were

not formerly accepted, Persons in this category were accounted for only

when the professor brought it to the attention of the Graduate School.

The registration form was .1 11'0equently re-designed to include the student's

name, address, social security number, and telephone number. That is,

enough demographic information was included fo identify the student and

make further communications possible.

3.4 Roll Sheets

Institutional requirements set dhigh priority on recording the

registration of'all students via an accurate class roll. It is imperative

that class rolls include all students who have paid their fees and are

attending class.
a

The revised registration form is used to create a skeleton student

record: The skeleton record makes it possible to identify Lhe student

and assign him an admission status for inclusion on class rolls.
MCJ_
A.1410

annotation may be cotmunicated by the professor so that students who are

walk-ins and have not made formal application to graduate school may

take whateyer remedial steps are necessary to complete the application.

3.5 Grade Sheets

During the final week of the academic quarter, the Registrar's

Office produces a grade Sheet for each off-campus course. A grade sheet

is very similar to a class roll, except that it contains the names pf
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all persons who have completed the course and are eligible to receive a',
1

grade.
. .

Prior to September, 1972, grade sheets were hand processiaT-Between

the preparation, of class rolls and grade sheets,la tremendous amount of

clerical effort was required to produce an accurate grade document. It
, .

wss, necessary to rocess all late resimations, drops, adds, and student

status changes against the most recent class roll. The modified tape

system4has materially aided the prodUction of accurate grade sheets,

Future plans includ An on-line grade system expected to be available

before ;January, 1976: \\

3.6 Grade Reports

At, the end of_ each` academic quarter student grade reports are

printed. It is desirable to have all grade sheets returned from the

class professor before student grade reports are generated. If selierel

grade sheets axe returned, late, it becomes necessary to generate,a

second grade report for students who completed the course represented on

the late grade sheet.

,

Applicants who have not been admitted to the Graduate School (rejected

or pending) are not awarded the letter grade assigned by the professor.

University.policy requires that grade reports of these students display

a pass or fail grade, whichever is aliropriate,"and a message explaining

why the letter grade was not reported. These students are notified that

slticourse will not carry graduate credit and any futureicourse requests

will not be accepted by the regiStrar.

Prior to September, 1972, alloff-campds grade reports had to be

typewritten. Needless to say, this required a tremendous smount ofti
e

.1 4.
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intensive clerical effort to insure complete accuracy. The modified

tap; system has significantly enhanced the efficiency and efficacy of.

generating grade reports,

4. Plan of Study

Graduate Schc.o1 policy requires that all graduate' students submit a

plan of study for approval. Plans of study serve as a contracttbs;weet

the student and tM University to,indicate how each individual anticipates

satisfying his advanced degree requirements. Each plan of'study is

reviewed to be sure'that it satisfies all university requirements regarding

minimum and maximum number of course hodrs at, several levels, when and

where courses will be completed, number of hours to be transferred from

.

other institutions, and minimum number of hours taught by full-time

Virginia.Tech faculty. Plans of study are monitored to maintain academic

integrity.

In the future, plans of study will be entered on the computer via

an on-line_IBM 3270 terminal. The computer will revie40these plans to
lev

determine if specific degree requirements aresatisfied.

4.1 Management Uses

A computerized plan of study has another important advantage. It

.
can aid in predicting the demand for future courses, by loCation,

throughout the Commonwealth. _Demand is a function of all students' degree

requirements, minus completed courses. If plans of study are accurdteIi

maintained, management reports can be generated to aid in the allocation

of faculty resources, classroom facilities, library support, and to

assure students that courses will be.,available when and where needed

0,,;-z:4
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far enough in advance to produce sound academic and institutional planning.

The aforementioned considerations produce significant logistical ,

0 ,

,
problems. University policy requires that at least 50% of all course

Work taken by in ,off-campus graduate student be taught by fUll-time'

0

Virginia Tech,faculty: In order to satisfy this requirement, department

jheads:mu4iv011ocate.faculty resources to meet their on-campus and,off-__

campus .instructional commitments. Logistical problems are also encountered

in making travel arrangement's between Blacksburg and the,off-campuS
)

locations. Sometimes this distance is in excess of 250 miles and severalys
,

locations are not'readily accessibiehy air travel.

Some of the' off-cmapus courses cannot be supportea by on-campus

-/'
., professors. Therefore, it becomes necessary to screen and recruit qualified

5

adjunct faculty to'fill the void.
'-,- 0

.

,A viable graduate program req4res access to adequate library ,

,

'facilities. To supplement lOcally,available reference.materiara;"the. -'

Virginia Tech library responds, to faculty requests by shipping books and
, "c41-''

.,

journals t6 the off- ampus locations:

The problem of i entifying suitable off-campus classroom facilities

in appropriate locations is a never ending task. The most difficult task

'is finding classroomispace in the more] remote areas of the state.

Classes have met in firehouses, church basements, high school rooms,

etc.

. , .
. .

Solving these dynamic logistical management problems can be aided

by tc_. use of the computer and forecasting course, demand based on plans

pf study.

4.
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4.2 Progress Reporting

A computerited graduate plan of study has several additional advantages.

Shortly after the' ermination of each academic quarteritile program 'bf

study data base may be interfaced with the Current grade System to

produce a hard copy itinerary containing all up-to-date revisions and

-grades earned. A copy of the program of study will be sent to the

student in the form of a progress report. Copies will alSo be sent, to

the student's faculty advisor and the Dean of the Graduate School In an

endeavor to monitor acceptable academic progress. Students who are in

academic ifficulty can be identif

Thus, the =e reports serve a vital Ale in the effective administration

early and given proper counseling.

of all graduate programs.

5. S at Develo ment

In 1971 the Graduate Office received the first module of the new

on-line IMS student record system. An adMissions module was implemented

employing an IBM 2260 viaeo display terminal for on-line data entry and

retrieval (later superseded by two IBM 3270's now in use). A group of

reports were developed that depended on admissions ,data developed in on-
,

*line mode. The package included he following major reports:

47---vt1. 'Applicant Stat s - pending, accepted, rejectsd:
a) .

2. 'Curriculum; deliartment and college enrollment reports;

3.- State Council - summary of graduate students enrolled, by * ,

A/
City and County; .

4. Incomplete grade report;

5. Graduate Student Acade mic Status Report

Z.Z.:13
ti
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Actual offrcampus computer systems d velopment was begun during the
o !

Summer of 1972 when the on-campus bra tional Basic, Student Record tape

system was employed to process off-campus graduate student records.

Although all 'hand processing operations were virtUally, eliminated, a

number of problems were encountered' attempting to apply.a system designed

for an on-campus environment to process Off-campus graduate student '

records. Many problems originated from the unique policy that permttted.

)

an off-campus student to enter a class prior to being admitted to the:

.Graduate School coupled with an inadequate registration form that did

not contan sufficient demographic data to identify the student and,

permit.administratilie follow -up.

In 'April of 1913, the Graduate School hired a Systems Analyst -to

,revamp the taps system sad to assist in the design and implementation of

the new on-line modules. His major responsibility was to address himself

to the unique requirements of the off-campus record keeping proceis.

During April,- 1974, the off-campus student recordtape was loaded

into the on-line student data base. A campus location code was assigned

to each oft-campus record for identification purposes. This tiarked the,

beginning of on -line student recoyd processing. Status reports were

then available for off- campus applicants.

Application data yere entered directly from theGraduateOffice

using an IBM 3270 terminal 'thereby eliminating the need Acoding and
Wa

keypunching and the associated inaccuracies. A systems interface was

designed, programmed and implemented to bridge the gap between the on-

line admissions module and the roll and grade reporting tape system.

The tape system is still employed to generate class rolls,,grade sheets

and administrative reports.

Ari

u.
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6. Future Plans

Vol.' II

The development pf the student record system is by no means complerP-
---

Future-plans include the implementation of a number of additional modules.

6.l ,Optically-Scanned Course Requests ,

An on-line registration-system has been implemented Ibt on-campus

student record processing. There are two.Methods of data input. One,

an optically scanned course request form is batch processed and then run

through a plass scheduling algorithm. Two, class drops and adds are

proceOsed via a 3270 on-line terminal.

. Within-the next year, all off-campus registrations will be processed

in the Same fashion. A pre-printed optically scannable form has,been

designed to fit a standard business size envelope. This form will be

mailed to all active Off-campus students. Completed forms will be

returned to-Blacksburg'for computer batch processing.

Fees play be, returned by,mail and must be paid at least two weeks
114

prior to the beginning of the quz%er: Students who fail to meet the

payment deady40 Will have their course registrations purged from the

ti

system.

4

'. 5.2 0..-Line Grade Processing

During the Winter.of*1975, an on-line grade system will be installed.

on-campus. MacIline readable grade sheets will be prepared for all

.

classes. Grade sheets will then be optically processed
4

41bilar to the

course - requests. Grades will be appended to each student's.academic

record'. A giadereport will'be.printed"summarizing each student's

1
2;39,
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performance for the Current quarter as well as accumulated grade point

average. This system will also process off-campus grades.

.6.3 Dial-Up Terminals

Several areas in the State of Virginia have high concentrations of

237

potential graduate students, particularly in the metropolitan ra&ions.of

Illabhington, D.C., Richmond, and Norfolk. Ttie Graduate School, in conjunction

with the Virginia Tech Computing Center, Is studying, the feasibility of

using portable dial-up computer terminals at.remote locations during

,registration. This, will aid faculty advisors by permitting them to

review current academic records for use in student consultation.

6.4 Inactive ecords

A classical problem with all on-line systems is the high cost of:

storing inactive records. Based on past experience, approximately three

out of every four off-campus records are identified, as inactive students.

That is, three out of every four records are not referred to,or updated

) at least once each quarter. Because the population of active off-campus

graduate students is very dynamic, inactive records must be removed from

and recalled to the on-line environment as efficiently as possibleY

Magnetic tapes are used for off-line storage purposes.

Students who haVe not registered fok at least one course during.the
. k

curra acaclemiL ycar will have their records removed from the on-llnc-

system. An on-line to off-line migration report is created to serve as

an audit trail for inactive student records. This report contains

sufficient-information to locate inactive records should the need arise. .

rf
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6.5 On-Campus Remote Data Retrieval

Vo II
'4

At present,'each of the seven colleges has at least one IBM 3270

video display terminal. Keyed messages from these terminals are trans-

mitted to an IBM 370/168 computer. Student records may be transmitted

back to the college terminals on a need'to know basis. No updating is

performed at the college terminalSexceptfor registration transactions

related to dropping or adding courses.

The use Wiemote termihals requires a reliable security system.

Data security within Virginia Tech IMS information system is of two

types. First, unique transaction codes and/or passwords are associated

with each terminal. This is accomplished within the.DiS" software.

Second, security may be controlled by the applications program. That

is, not permitting one college and/or department to retrieve information

for students,enrolled in another college or department because ,of

restrictions on a need to know basis. Once the data retrieval systems ,

achieve the anticipated level of sophistication, on-line review of off-

,campus records will,significantly enharite the efficacy of 'student advising. .

7. Closing Statement

The most difficult-problem associated with the development of the

on-line student record system at Virginia Tech is maintaining a constant

awarenessof the unique data processing requirements of the off-campus

environment. Our ultimate objective is to produce one record system capable'

of handling all students, regardless of type. This.requires in -depth analysis

and total understanding regarding the three distinct populations of students:

undergraduates on-campus ana off-campus graliites.

2.39
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Systems development is an interactive and iterative process. In our

view, successful development effort can not be accomplished without_constant

communications between the user and the developer. The dynamics of a complex

institution make it impossible to cast the total systems development specifica-

tions in bronze, a priori. We have chosen a modular development, with the

constant view toward modifying the system to satisfy ever changing student

record keeping requirements. We have attempted to maintain a constant, vigilance

and an awareness of new ideas and changing techinology to guaranteetmaximum

productivity from the allocation of scarce resources in the production and

maintenance of on-line compUter systems at Virginia Tech.

8. Corollary

One of the major lessons to be learned from our experience is the critical

need to properly interface the data processing,. quirements of the administra-

tor and the technical expertise of the Systems Analyst. .Typically, the.busy

administrator has a reasonably but not necessarily completely defined. set of

f needs, and only a nbdding acquaintance with data processing. 'The analyst

possesses the technical competence, but lacks first hand knowledge of unit:pie-

,

administrative problems and requirements. We believe that casual periodic

communications between administrator and developer may not produce a satisfac;

tory system capable of encompassing the needs of a complex dynamic environment.

What is needed, in our opinion, is a daily, shirtsleeve working arrangement,

that meets the needs of the user, rather than simply satisfies the esoteric

self-satisfying professional requirements of the producer.
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THE REGGIE SYSTEM, _

Frederick A. Kundell; Associate AcAdcmicDean
Salisbury State College

Salisbury, Maryland 21801

Registration, because of the complex and capacious amount of information

which must be stored, sorted, and analyzed,.has been a prime target for com-

t.

puterization. The REGGIE system of programs was designed to facilitate the

registration process by minimizing the manual effort and time involved while

maintaining the decision making potential. The system is composed of programs

which were designed to aid the registrar's office from the'preparation of a

conflict free course schedule to, when finished, the analysis of final grades.

The system includes a sectioning algorithm which the author feels is superior

both in run-time and accuracy to any other in existence. Finally, both the .

input andoutput were designed to be easily understood by people who do not

have a data processing background.

1. INTRODUCTION

Registration is a necessary component in and evil of our present collegiate

educational system. Its goal is the documenled assignment of students to

courses in accordance with the conditions imposed by the physical-plant and

academic community. The complexity, of this procedure varies with the size'of

the student body and the procedure employed.

The REGGIE system of programs was designed to faCilitate the registration,

process by minimizing the manual effort and time involved while maintaining

the decisto Making po ;ential. The remainder of this paper will be directed

toward an overview of the system.

2. SYSTEM CONFIGURATION*

The REGGIE system is composed of a set of nucleus subroutines, which remain

* Based on X-RAY 67, PROGRAM SYSTEM FOR X-RAY CRYSTALLOGRAPHY, J. M. Stewart,
F. A. Kundell, et al, Technical Report 67-58, Computer'Science Center, Uni-
yersity'of Maryland
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in core at all times, plus the system programs, which reside as overlays.

J

The nucleus subroutines handle all input-output and act as a system monitor.c, ,

This design yields a very flexible system in which the program sequence is

,

controlled by the input card stream. While the programs were written to work

- 1
.

as an integrated system, they can easily be separated for independent use.

.".
1

2.1 CODING. The system is written in Univac 1100 series ;;'FORTRAN V. Each sub-

f---".

routine is headed with a brief introduction which states As purpose and

position in the system., In addition, the code is brokeW#to logical blocks.

Each of these blocks is introduced with a fairly completedescription. Within

the blocks each logical operation is headed with an explanatory comment

(APPENDIX I).

3. SCHEDULE-FILE.FORMAT
r

The system, as.it.is now constituted, utilizes a sequential data file

composed of ten physical records. Each physical record is composed of from

one to 'N' logical rec ords. The size of the logical record is set in accord-

ance with the software specifications of the machine' (eg. on-the Univac 1106

there are 255 usable words per file record)/ The ten physical records are

assigned as follows:

1. File history and key record'
2. Instructor record
3. Room record
4. Student information record
S. Course request,- course assignment record

6. Course schedule record
7. Abbreviated course schedule record,
8. Grade roster record
9. Not assigned

10. Acts as a system end of file

5:?

.Physical record one coniairig-'1-5e file firif66-and'key. The file can only be

L

y.

read by the systertif a duplicate key is submitted at the beginning of the job

stream. The first file access causes the_WQ.history_to be printed (APPENDIX II,

Sample Listing 2). 6
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Additional physical records may easily be'added as the need arises. Fur-

thermore, by modifying thenucleus roiltines, the desired information could be

retrieved randomly'from a number Of different files. 4 dump of the 'REGGIE

TEST DECK' schedule files appears in APPENDIX IV.

4. MASTER COURSE SCHEDULE PREPARATION

A well-planned master course schedule can vastly simplify subsequent opera-

\

tions. A number of programs have been included in the REGGIE system to facili-

tate this process. It is generally recognized Vat the manual maintenance of

parallel files.is difficult, if /not impossibie. Consequently, the REGGIE

system was designed to read the same course schedule as is distributed to the

students. In fact, the system pripareethe master listing for publication

(APPENDIX II, Sample Listings 3 and 4). This schedule, having been thoroughly

checked by the system, has a minimum of clerical and scheduling errors.

4.1 THE LOAD-SCHEDULE PROGRAM. The schedule file is initialized via the
-

LOAD - SCHEDULE program. It creates physica1l records one, two, three, six and

seven. The.remaining records are initialized as idummyi records. The first

deck read is the instructor deck. This deCk contains one.eard per instructor

and is normally loaded in alphabetic order (APPENDIX IT,Sample Listing 1).'

The second deck contains room information. .The system utilizes the master room

deck prescribed 67- the Board of Trustees of the Maryland State Collegest: It

should be noted that both,the instructor and room listings have been welj

received and utilizO on campus (APPENDIX II, Sample Listings 5 and 6).

The master course schedule is loaded in two steps. The first, the LAB-LIM

deck, contains abbreviated course titles, used in the preparation of the

permanent record (LABEL), the class limit and type, the sectioning group to

.

which the section belongs (blank if it is to be assigned by the system), and

* A variation of the format listed in "Higher Education Facilities Classifica-

tion and Inventory Procedures Manual" published by the Maryland Council for

Higher, Education.
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whether the course is being taught for a set fee (part-time or overiad). The

second deck contains the course schedule in a format similar'tc the published

forrd.

The LOAD-SCHEDULE program checks the submitted course schedule to make sure

that the information is complete. The items checked are the course number,

title, semester hours credit, meeting time, abbreviated title (label), and the 4.7

limit. In-addition,. it cher. s the assigned room against the master rood' list

and the-instructor against the instructor list. If an error is detected, it

is noted to the right of the master schedule listinv(APPENDIX II, Sample

Listing 7). Subsequently, the class limit is checked against the room

If the capacity is exceeded, this fact is noted on the LAB-LIM listing

(APPENDIX II, Sample Listing 8),.

Ast the course schedule is being read,.a condensed schedule is dev oped in

-

core. This schedule contains abbreviated instructor and room informati n plus

for each course, thedepartment abbreviation, the course number, the clas

a blank word for enrollment, the group symbol for sectioning, the s es--

ter hours credit, and pointers to the instructor, room and time information.

,

The cn fbck hours, as they appear in the schedule of Classes, are,trans-

ilated into a readily usable form by.the WAD-SCHEDULE program. The stored

time is composed of diree segments of one, four, and three decimal positions

respectively.

4t

Segment 1 The End Flag

.X / XXXX / XXX

This character is zero for all but the last meeting time of

a section. It is unity for the last.

Segment 2 The Position Pointer

The position pointer indicates the starting time of the'olasS

meeting. The week, Monday through Saturday, from 6AM to midnight

is brokeh up into- five-minute intervals as follows:

f ' 41,
Alva
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I.

Time M, T W R F S

6:00 1. 2 3 4 5 6

6:05 7- 8 9 10 , 11 12

6:10 13 14 15 16; ,17 18
6:15 19 20 21 . 22 23 24

620 . 26 27 28 29 30

6:25 31 32 33 34 . 35 36

6:30 37 38 39 40 41 42

6:35 43: 44 45 46 47. 48

etc.

A position pointer, for Monday at 6AM would be 0001.1 One for

Thursday at 6:35AM, would be 0046.

Segment 3 The Duration Counter

Exatples

"7-
The duration-counter is-the number of, five-minutd intervals

in a class meeting.

)

MWF 6 00001010, 00003010, 10005010

-TR 6:15-6:3S:L'700020004, 10022004

The following are exampIel of acceptable time natation:

MWF 9 (50 min. cliO4..1 T 5:00-6PM

S 9:00-11:45 =--2.-= S 9-11:45

MWF '5'6:15 PM
-...._ TR 1:30-2:45

'1-DAILY 9 DAILY410:30-11:45

NwRg 10 MTWRF 1.

TBS TBA

Vol., II

The condensed schedule_is loaded onto physical record seven as a core dump.

'This record is used by:numerous. programs in the system.

It,should be notedShat

mode. In this mode, Adler-

the WAD-SCHEDULE program can be run in an update

entire decks can' be replaced, or they/can be cor-
e

'rected using the DELEYS-andfor INSERT card options.

4.2 THE ROOM-CHK AND PROF-CHK PROGRAMS. The ROOM -CHK program was designed,

to analyze classroom utilization. It prepares a room scliddule for each room

referred to in the master course schedule. Each class is indicated in its
C

proper time slot with the course number, instructor, and class limit noted.

After the student course requests have been'loaded, the class limit can be

replaced by the actual number*of requests for the given course. If conflicts

t 2116
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6

occur, they are noted and the conflicting courses indicated to the right of

the time grid. All classes assigned to the given room are considered: If

,...
.

there,was.a time error or if the course timewas not specified (TBS or TBA),

a.

' this, nformation is noted. In addition, the room utilization is calculated

and printed.

The ROOM-CHK program can be used to list ail, rooms referred to in the

. master course schedule, those in a given buildingl specific rooms, or a range

247
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of rooms. In addition, if.specified, it will only list those rooms iii-which

conflict occurs (APPENDIX II, Sample Listings 10 through 13).

The PROF-CHK program is 'compalable to ROOM-CHK (APPENDIX II, Sample-List-

I ings 14 and 15). It prepares the schedule for each instructor listed in the

master course schedule. The user also have the option to list sChedules for
4

specific instructors or a range of instructors. Again-the PROF -CHK program can

be run in the conflict made.

During master course schedule preparation, we normally run the LOAD -

SCHEDULE program, in either the a priori or update mode,eplus a complete
1

ROOM-CHK and PROF4CHK, listing only,those instructors who have conflicts.

.Using,this)proced

hours. Normally we devote a couple,Oi days to the process.

we can develop a conflict-free schedule in a matter of

At the beginning of each semester a full ROOM=CHK and PRQF -CHK listing is

prepared and distributed to all adminstrative and depjrtmental offices oh cam-
A

pus. ,thus anyone who wishes to contact an instructor has his schedule avail-
.

able. The ROOM-CHK lilting is used_extensiVely by the maintenance and instruc-

tional resources departments. It poitawt. for them to know when classrooms are

fAe for cleaning, repair, or for setting up audio-visual equipment.

It Would be a savings of both time and paper if the ROOM-CHK and PROF-CHK

programs could be run on-line using a CRT. We plan to make this'change as

soon,as the hardware becomes available on campus.

1\ 24 7
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5.. REGISTRATION
I

.

The primary reason for the development of the,
/
REGGIE system was the test-

4

Vol I

ing of a new sectioning algorthm*. While the s hedule preparation programs

have become extremely important in their own right, their development was

dictated by the need for physical record seven, the condensed course schedule.

In this .section, the pplementation of .A.7 Algorithm For Computer Registration"

shall be' discus ed along with the result/s of the Salisbury State College fall

/
registration.

5.1 THELOAD-N(ME PROGRAM. The LOAD-NAME program loads student information

into physical record four of the sohedule,file (APPENDIX III, Sample Listing 1).,

At the present time we only load the student name and social security number.

This record should be expanded to include other useful information such as the
,

es major, student classification; etc. The major is of particular importance if

a cross -over study program is:to be added to the syst'bm.',

Since alphabetfb student listings are required throughout the system, the,

student names are loaded into physical record four in alphabetic order. When

read out by other programs, an alpha sequence numbv is appended to the record.,

In most cases, the studentnamre.- social security number cards areoaded in

alphabetic order. For this reason a sort algorithm was sired which could

recognize this fact and thus avoid a time-consuming and cosily sort. While:41e',

. )
algorithm developed has probably been used countless times before, .no one in--

4.

our.shop had run across it, For this reason, I haNe added a brief.description,

in APPENDIX VI..

)

5.2 THE TALLY PROGRAM: The initial phase of the sectioning algorithm is a

tally of cairse-requests. Thistally is Stored in physical record seven and

is used.in devdaoping the status indicator in the sectianing-program. In
.

* Frederick A. Kundell, An Algorithm For Computer Registration, College and
University, Vol. 48, Winter, 1975, pp. 87-89.

:248
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addition to this, the TALLY program serves Several other critical functions in

2,4§

the system.

First, tile TALLY program builds the student course request record, physical

record five. The program is designed to run either in an a priOri mode from

cards or from a previously prepared data file, or both.

Second, the program checks the student requests against the student infor-

mation record, physical recprd"four. If present, the student's

alpha sequence number if appended to7the course requests. If n
;7-

name is set to blanks and t1404ha sequence number set to. zero
.-.

an entry is made in the TALLOiagnOStic report, (APPENDIX III,

Third,)the student course4e4pere checked against the master course

4

schedule. If the course, or se,, ,Ica; not being offered, the fact is noted

in the diagnostic report (UP** III ample Listing 2).
,

name and the, .

of present, the

. In addition,

Sapp -le Listing 2).

Finally, the program lists the student requests by section and student

classification. This listing Ps,examined with the department chairman to see

ifmodifications to the master course schedule Ire required (APPENDIX III,

Sample Listing 3). A copy of the TALLY listing is,also sent to th

book store.

college

two additional reports are generated by the TALLY program. The 'first is

an analysis by course and sectioning group (APPENDIX III, Sa4le Listin

The second report gives the overall' TALLY,statistics (APPENDIX III, Sample

Listing.5).

5. THE SECTIONING PROGRAM. The sectioning program begins by reading physical

7,

. -

record seven, the Condensed schedule. This schedule now contains the number

of course requests as calculated by TALLY. A status indicator for each

in the schedule is calculated by subtracting the class limit from the number

Of student requests. If,the status indicator is zero, the class if full

Me., all available seats have been taken). A negative status indicator is

249
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numerically equivalent to:the number of unsubscribed seats in -the section and

a positive status indicator is numetically equivalent to the over subsCription.
. .

Subsequently, the status indicators for all section's in a given coursand

group are summed. This number is referred to as'the course status indicator
4

or CSI.. The CSI has the same numerical significance as the' status InAicator,

but relative to the entire course, or grow, within the course.

The student course records are nowyead from physical record five. The

status indicator EOr each requested section is fiist checked. If it is-zero

-or. negative, the student is enrolled, in the section. If it is positive, the

section is oversubsdribed. In such a. case, an alternative section is sought.

if the dSI is not positive. If the CSI is positivethe course is oversubscribed.

and the student is not enrolled in the course. I, such.a case both the status

indicator and CSI are decreased by one. If the CSI is zcro or negative, an

alternative section is sought. The alternative section must have a negative

status indicator and be compatible with the remainder of the student's schedule.

If an alternative section is found, the student is enrolled.in it and its

Status indicator is increased by one. At the same time, the status indicipr

of the requested section must be decreased by one. If an alternative section

is not found, the student is tentativciy-enruiied in the requested section.

After all student requests have been considered, the reqUeSt record is

copied onto the new schedule file. Prior to the actual copying, all status

indicators are checked. Status'indicators which are still positiveAre noted.

A .

In the copying phase the course assignments are scanned for oversubscribed

sections. When found, the student is drOpped from the section and thestatus

indicator decreased by one. When all status indidators become zero or nega-

tive, the remaining course assignments are simply copied across.

The SECTION program prepares a statistical page as its sold output'
..

.(APRENDIX III, Sample Listing 6). In normal operations the SECTION run is

followed by asecond TALLY run' (APPENDIX III, Sample Listing 7).

2
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\ 5.4 THE SCHEDULE PROGRAM. Three programs play a primary role in the initial

registrationprocess. The first two, TALLY and SECTION, have already been

considered. The lastAs the student schedule preparation program ''Schedule"

(APPENDIX III, Sample Listing 8). The schedule card contains two message

fields. The first is printed on all schedule cards. The second is printed

for only students with incomplete schedules. The text of both,fields is

O

supplied by the user.
,

5.5 REGISTRATION STATUS FLAG. When the student course requests are loaded

by the TALLY program, a status flag is inserted into the rec6rd. TALLY

,initializes this flag to zero. The SECTION program considers only those

records with a zero status flag and in turn converts the flag minus one.

The SCHEDULE program prints schedules for only those students with a status

flag equal to minus one or zero and in turn;converts.the status flag to plus.

one. '

The registrar, in general, has'two options inthe registration process.

First,. the registrar can choose to honor all requests from a certain group of

Tstudents by by- passing the sectioning program (lik e., by running dhlyIALLY and

SECTION). In this way, the status flag which was initialized to zero by
,

TALLY is converted to one by the SECTION progxam and the :resultant schedules,.

will not be affected by subsequent operations. The second procedure includes
.

the SECTION program as"discussed above. Once a batch of requests has been

processed, the results will not 13e affected by the processing of subsequent

batches.'
.7

5.6 GROUP. SECTION DESIGNATION.' In most courses, all sections are equivalent.

However, this need not always be.the case. As an example, a certain section

of introductory English composition may be set aside for nursing 'students so

as to be compatible with the remainder of their schedule. In such cases, the

must not shift other stuaentS 'into this restricted enrollment system.

This grouping is-allowed for by the group designation optibn on the LAB7LIM

251.
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card. If the group field is blank, the system assigns group designators,

(e.g. D1 for clay lecture, Ll for day laboratory, El for evening lecture,

EL for evening laboratory, etc.). If a group designitor is supplied, it

overridesthe system designation. Ifi"the sectioning process, fstudentS will

only be shifted. to an alternative section if it is the same course and has

the same group designation.

.5.7 STUDENT AND COURSE PRIORITIES. The registrar establishes student pri-

ority by the processing sequence and the ordering of requests. As discussed

above, the registrar may choose to honor all requests by simply skipping the

SECTION program. In the sectioning process, the requests at the beginning

of the queue are most likely to be Cranged or refused. Therefore, the

request should be lubmitted in increasing priority order (i.e., highest

priority last per run).

The student may rank his/her requests. The system treats the course

requests from a given student in decreasing priority order (i.e., the first

request has the highest priority).

5.8 RESULTSOF THE FALL 1'974 SSC REGISTRATION. Four separate registration

batches were run for the fall 1974 registration at Salisbury State College.

The-results were as follows:

BATCH 1

sA

Run Sequence - TALLY,'SECTION, SCHEDULE
Number of Students 2,005
Courses Requested approx. 11,500

Complete SchWules 1,735 (86.5%)

Incomplete SChedules 270

Miscellaneous* 243 .

Program Failures 27 '(1.35%)
CPU Time

. 2.5 min

Computer Time 4.0 minute
.

* Oversubscription, nonexistent courses, or a conflict in the requested.,
-courses which could not be resolved.

4
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BATC1t72 3 Run Sequence - TALLY,
Number of Students

Course Requests
Complete 'Schedules
Incomplete Schedules
Miscellaneous
Program Failures

SECTION, SCHEDULE
300

approx. 1,500
270 (90%)

30

30

.0

Run Sequence - TALLY,, SCHEDULE

Numbei of Students approx. 710
Complete'Schedules 710

.

Composite Run Sequence - TALLY, SECTION, %SCHEDULE
Number of Students 2,305
Complete Schedules 2,005 (87%)
Program Failure 27 (1.2%)

Overall-

Number of Students 3,015

Complete Schedules ' 2,715 (90%)

5.9 IMPROVEMENT TO SECTIONING PROGRAM. It was noted that the number of

incomplete schedules in the miscellaneous category was higher than erected.

A separated run was made with approximately 1,400 requests, primarily from

freshmen and sophomores, in which the initial requests were analyzed. To

our great surprise, approkimately 18% of the initial requests contained course

conflicts. The program, in such 4 case, would accept the first conflicting--

course and search for an alternative to the second. This process rectified-

most conflicts. However, better results could be expected if both courses

were considered .for alternate sectioning. The, program has now been expanded

to reschedule all cases'where an incomplete schedule results. In the second

pass, the courses are considered in reverse order. The best result is

accepted. 0

5.10 THE LIST-STUDENT PROGRAM. The LIST-STUDENT program prepares a liit of

all registered students, This'list can be ih either alphabetic or student

number Order (APPENDIX III,'Sample Listing 9).
.

5.11 THE ROSTER PROGRAM. The ROSTER will prepare four different rosters.

They=are:

1. Class roster on. stock paper

2. Grade roster'on stock paper-

3. Class roster on printed form

4. Grade roster on printed form
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Whenever a change in forms or spacing is required, the program goes into a

countdown to enable the operator time.to set the printer (APPENDIX III, Sample

. Listing 10). Tfils listing,shOws the echo input specification dump. A dump

. .

of thiS type,is prepared b5r all programs ,which have options. A sample class

roster appears in APPENDIX III, Sample Listing 11.

5.12 THE LIST-ROSTER PROGRAM. There are numerous occasions when it riould be

1
convenient to have a, list of all sections being offered during a given semes-

,ter. This listing is prepared by the LIST-ROSTER program (APPENDIX III,

Sample Listing 12).

S.13 THE DROP-ADD PROGRAM. The DROP-ADD program for student schedule modi-

e't

fication is nor being written. A sample listing is not available at this time.
- ww. / ; 4 .

6. REGISTRATKO ANALYSIS AND DATA MAINTENANCE

At this time, there are only three programs in this section of the system.

They are IC4, COPY, AND PURGE. '.The DUMP program preparet a listing of any or

all of the physical record (APPENDIX IV). The COPY program copies the

schedule file onto-a secondary unit. This is normally done at the end of each

semester, so that a permanent record can be saved. The PURGE program replaces

any specified Physical record with a dummy record.

Plans call for a number of analyses programs plus programs to handle grade

information;

. 7. DATA PREPARATION

4.

A listing of the data cards used for this sample listin4appears in

APPENDIX V. While the system writeup is not yet complete, it is available on

request.

8. CONCLUSION

It is my sincere hope that this paper has presented infdrmation which you

will find useful. We do'not have all the answers, but we are continuously

striving to improve the registration process. The REGGIE systep illustrates

an integrated system approach using a single data file. Among the ,system.'s
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strengths is hopefully a very readable printout'and very simple

. -

operating procedure. The major strength is the secioning algorithm,

which 4 feel is superior both in run-time and acc acy to any other

in existence.

EDITOR'S NOTE! A few output samples of the REGGIE System follows.
A full set of appendices is available from the
author on request.

Pf.,)
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ABLE I. K.
900- 10 -000d tUG)

COURSE SCHEDULE
FALL SEMESTER

1974-1975

IF YOU HAVE ANY
QUESTIONS. PLEASE
CONTACT THE OFFICE
OF THE REGISTRAR

SALISBURY SJATE COLLEGE

'DEPT COURSE 'N15. SH DAYS & HOURS ROOM

. ,

11/27/74 REGGIE

ENGL 30 101 05
FRE 32 101 01
HIST 40 101 02
MATH 50 101 02
Frit° . 60 101 02
PSYC 70 101 02

3 MO 4
3 ,MWF 10
3 )4wF 11
3 MWF 2
1 d*FNI
3 TR 1-2:15

TOTAL HOURS SCHEDULED

TOTAL HOURS REGUESTED

16.0

16.0

BLITZ SPEEDY
. 900- 10 -004d (UG)

COURSE SCHtLULE
FALL 5E11E57E1.

1974-1975

IF YOU HAVL ANY
GUESTIONS. PLEASE

A CONTACT TOE OFFICE
OF THE REGISTRAR

SINCE YOU CID NOT
GET A COMPLETE
SCHEDULE.
ADJUSTMENTS MAY UE
MADE AT PRIORITY
DROP-ADD.

BH 24.8 -

13H 251
BH 251
OH 248
FIELD
OH 251

SALISBURY STATE COLLEGE- -11/27/74 REGGIE

DEPT COURSE NO. SR DAYS & HOURS ROOM

ART 12 101 02 3

ENGL 30 101 01 3

MUSC 54 101 01 3

PSYC 70 101 03 3

HIST 40 101 03 3

TR 11:00-1:25
tiv8
MwF 1
NWF 11
NwF 3

TOTAL POURS SCHEDULED 15.0

**NOTE** iCti 'RE NCT REGISTERED IN THE
FREN 32 101 01 3

TOTAL HOURS REOUESTED 18.0

FOOT WRICHT
900-10-0013 (UG)

COURSE SCHEDULE
FALL SEMESTER

1974-1975

IF IOU HAVE ANY
t.UESTIONS. PLtASE
CONTACT THE OFFICE
CF THE REGLSTRAR

SINCE YOU LIG NOT
GET A COMPLOE
SCHEDULE.
oDJLSTME..TS VAY LE
PALA AT PRIORITY
UROP-ADD.

SALISBURY STATE COLLEGE

DEPT COURSE NO SH

8H-283
OH 248
OH 251
BH '248
OH 248

FOLLOWING
,

11/27/74 REGGIE

DAYS & HOURS ROOM .

BIOL 14 101 01 4

ENGL 30 101 04 3

HIST 40 101 01 3

MATH 50 101 03 3

,PHED 60 101 02 1

TOTAL POURS SCHEDULED

NO 9 BH 251
WwF 2 BH'251

BH 248
TR 9:30-10:45 OH 251
WF 8, FIEU

14.0

*MOTE** YCAPE KT REGISTERED IN THE FOLLOWING
14 101 03 SECTION NOT IN SCHEDULE

TOTAL HOURS REGUESTED
/

14.0

APPENDIX III

Sample .Listing 8

Student Schedule Cards

25

2,59-4"

.

;
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,THE COMMITTEE APPROACH TO USER INVOLVEMENT IN THE ESTABLISHMENT OF A COLLEGE

INFORMATION SYSTEM
Barbara F. Medina, Director of Data Processing, Herbert H. Lehman CollegeOronx, N.Y.

Anthony G. Picciano, Program Manager, Herbert H. Lehman College, Bronx, N.Y.

a
1. INTRODUCTION

In attempting to develop and implement a Student Information Sygtem for

Lehman College, we had to face
.

several major problems. The system was to use an

inLuvated data base approach that would record and report on a student's records

from application until a termination of active interface with the college. There-

fore, it was 9ecessary that several offices reporting along separate organization

lines maintain and share the same files. Decisions relating to college policy

on registration, grade report distribution, financial aid information, accessi-

bility and security of data had to be made by. several upper administrator/ of

the college. The limitations and advantages of computerized records had to be

explained to all potential administrative us05.5 of the system so that the system

could be deiioned as a useful management tool for both upper management and the

operational management. Since most of the users were unfamiliar with both using

computerized files and with the functions of other offices in the college, which

would _depend on the files for- information, it,was necessary to institute some

*type of educational plan:

Initially,,the approach we used to try and solve .these problems was: the

,DataePrOcessing Defartment would write oronosals and request comments and sun-
,

gestions from users. These proposals _included the use of software developed at

other colleges. This nroved to be a slow. -and aten unfruitful approach because

the users frequently did not understand the implication's of the proposals. The

solution that Provided the.proper interaction between users and the'clata pro-
, 41

cessIno project manager has the formation of a 'working committee. The committee
1
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members row include a representative of all potential user offices and is chaired

by the data processing project manager. It has committed itself to meeting

once a week for at least two hours each week until all problems are ironed out

and the systemgis fully operable.' Minutes are recorded at each meeting by the

project-manager and distributed prior tb the next meeting. Representatives of

the 'following offices attend the meetings:'

Dean,of Administration

Registrar

Admistions

Bursa- r

Dean of Aca4mic Standards

JDean of School of General Studies

Dean of Students .

. .

.

* .) .
.

:A smaller group started meeting in April of.1973. This piper will cover
,t

the progress*of the userSegroup and' illustrate, from the minutes of the meetings;

how problems are resolved.

2. THE USERS GIMP

When meetings were first started in April' of 1973, representatives from

-the Registrar's Once, the Dean of Students' Dfficeand the Bursar met with

the Application tySteMs Oanager, the Director, tlhe;,(Project Manager arid Oe
,

Of . ', ,

. . t ,

, Operations Managerfrom 0(4, Data Processing Department. The user Offices repre-'

..- , .,

,.--4sented at these meetings are the offices hat maintain most of the data oq the

course and student files for the system.

It wat the hope of the Data ProcessinOiepartment that it could reduce

_ , ,

-its permanent :representation on the committee to the project manager and

encourage the other, off ices in the college, that would receive reports from the

iF) tr.
V...19

I



264. Vol. II

file, to send representatives. To attain this goal the minutes of the meeting

were distributed, to all potential user offices and telephone calls Pointing out
1

particular items of importance, to an office were used as a follow-up to the

written communicatlon.-

Little activity occurred over the summer, but by September, two new.offices,

the Dean of Administration and the Dean of Academic Standards, were sending re-
q.

Presentatives to the meeting on a regular basis. Data Processing had reduced

.its permanent representation to the project manager who chaired the meeting.

A broad' based representation of users is desirable because the reporting

and evaluation needs of all offices using studentand course data re not ne-
,

cessaratknown to the offices who are resnonsible for maintaining the data.

This laof know1Pdge)of the functions of other offices is not a phenomenon

unique to colleges, but is 'equally true in industry and government agencies.

fiy October, 1973, the Dean of the SchOol of General"Studies Office was re-

presented at t meetings. By th d of October, tbe Admissions Officer of the
. 'a .

- .

college, who reports to the kegistrar, was also attending the meetings.-

The.Admissions dfficer's attendance of the meetings was triggered by the .

minutes ore nrevious meeting.' The next section of the paper will use the min- ..

. .

tes of several meetings 'to illustrate how they have worked to bring a potentfel

A

_problem area to the attention of an office and how this problem leas resolved:

2.1 Sharing a File.' The aPProach,we hiVe used to the 4tudent-.Information System

is modular in nature. The student, files are divided into three independent sub-

,files that are ioterrelatable the s?stem. The first of these files is the
, . --

Admissions File , and the two offices that are the heaviest users Of.this.file

, . ,
,

are. the Admissions Office and the Dean.Of Students office, The AdMiSkons Office

uses the fiLlesfor_control and repOrtiA on admissions and anpjica'einris data for
- .

,

,

4
1 , -

A

0
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the college, and the Dean of-Students uses the information'for placement of-

students. There is some overlapping of reporting', eds.
-

-265

The section-of the memorandum reviewing,the October 17, 1975_ meetin4 of

the-User.Committee dated October 19, 1473 follows next. Of particular importance

°@' -qo the Admissions File were items 5 and 6; and .distribution of this memorandum

resulted in the Admissions Offider of the college attending the next committee.

,,meeting to discuss the problem of multiple applications to the college (see Item 6).

item # 5 - CyCjicalModifications Twtiaspects of the student infor: -

mation system are in operation.. As a result` of using the system, there

Databeen
requests to make modifications to some of the programs.

Data Processing has made some modifications ih cases where the modi-

fications were needed to provide capabilities which were originally

part of the system-design. On thOse modifications which would provide

added _capabilities, however, it would be more desirable if these

_modifications could be made on a cyclical basis. On large computer

systems, it is not uncommon to restrict modifications-to a once a

year or once every.six months basis. This is a much more efficient

use of programmers' time than,reqular modificatiohs.. It.also allows

the programming staff to concentrate in establishing new systems.
This item is still openfor discussion at future meeting.

-w,

Item # 6 - Students Admitted to Two Divisions of the College - A

potential probleM area regarding multiple admissions was discussed '

pat this meeting. The problem specifically applies to students who take ',

the undergraduate degree and graduate degree at Lehmanlleqe or who

take an undergraduate degree, and return uto take other undergraduate

courses in SGS. The admissions procedure requires them to file a

second application and a hew admissions record must be.established.

The student historical file must have'the abili, to maintain the

data on one record but be able to print separate, transcripts. This.

item will be delayed for a. future meeting-and in the meantime, users
rh,

will discuss, the problem in more depth with Data Protessing. [2]

At the next meeting, on October 24, 1973, the tYlmissicint Officer had

joined the meetings for the first time. Almost the entire meeting was devoted
-,

to the Admissions File.. item's 1, 2, and 3 areof particular importance. 'The

memorandum follows. .

I
.

Item 1 - Social' Security Number Verification fOr the Admissions File -

The problem-of verifying soC,Pal secutity numbers for admissions .

fiterecordS,wai:discussed at some length_et 'thi-s meeting.- it was .

4%
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stated that it is possible that the amount of error generated might'
not warrant any verification. It has always been the intention of the
'6gistrar to verify this information after the student has registered
'and not as part of the admissions processing function. It was de-
cided that members of the Registrar's Office, the Dean of Students
Office and the Data Processing Office will look into this problem in
'greater detail and establish a procedure for verifying.this infor-
mation if the need for verification is warranted.

Item # 2 - Students Admitted to Two. Divisions of the Colle e - The
prob em o mutpeamss ons see Item o t e m nutes of the
meeting of October lq, 1973)'was discussed at this meeting. It

appears that this procedure is rather complex and a general rule
does not apply to all students applying to one division and Coming
from another divisiOn of the college. A more in depth analysis of
this problem will have to be undertaken by the Registrar's Office
and the Data Processing Office. At this, time, no solution has been
achieved and this topic will be further discussed at future meetings.

Item Traibing Session for, the Admissions System - There will
be a training session on Wednesday afternoon at the FordhaW Center
on the,methods of utilizing the admisSions file. It will be direc-
ted mainly to the admissions office personnel, but any administratol:.
Interested In usingthis module of the student system, can-benefit
from this session. Please contact Charles' Schreiber as to the exact
time and meeting place.

to

item II 4 - On-Line Priorities - It was mentioned that the Data Pro-
cessing Office hopes to begin the design of on-line capabilities
felt student data within the next feweimonths._ The users should start
thinking in terms of establiOing which functions (registration, fee
collection, grade reporting, general' access, etc.) would take-pri-
ority in, the development of the on-line systems. Related to these
functions is the questionof which data elements should also he made
available on an on-line basis. This topic will he_ further discussed
aid future meetings. [31 0

An acceptable solution to the multiple application problem was reported on

the meeting held on December 12, 1973. All.offices that would'be affected by the

method of handling the problem had been. consulted. Data Processing had proposed

.

four alternatives. The original Proposals were quite lengthy and a one line
-

synOpsis of each proposal appears below.

C

Proposal 1 - Adding a new data element, to the file as a flag to control

admissions data transference.

6 .
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Proposa1,2 Manual delaying of:second application processing.

267,

Proposal 3 - Adding the necessary duplicate information to maintain the in-

dividual's record.

Proposal 4 - Adding a duplicate record to the admissions fl.le for all dup-
.

lcate applications.
r.

The discussions at the intervening meefings had demonstrated'that the users under-

stood the implications of the alternatives prpposed-Pand were capable of evaluating

.the problems inherent in each'. Two major'factors were taken into account:.

1.- Ease of maintaining the data.

2. Cycle of reporti g needs of several user's officet%
A

The minutes of December 13,t1973,,Item # I shown,below, reported on the

resolution of the problem.

Item ft 1 - Multiple Application's r The
1

prOblem or multiple applica-_

tions has been the topic of discussion at several meetings.' A sum-
mary of past discussions held_on this topic' (see Item # 2,of the
minutes of the meeting held December 7, 1973) accompanied -last week's

.minutes. Several proposals or solutions were rendered and the
,general consensus is that proposal Wd seems to be the most adequate
solution to the problem at this. time. -Data-Processing will proceed

with this approach unleSs a better solution is rendered. All deisions'.

on this matter rest with the Registrar who is ultimately responsible .

for the data. [4}

r

The sequence of events repotted above demonstrates several Ahings.about the

approach of design and implementation by comniittee.. They are reviewed,In-the

next section .of the paper.

3. DESIGN AND IMPLEMENTATION OF A SYSTEM USING A COMMITTEE APPROACH

It Is clearly demonstrated frohtheabove sequence of events that it is

feasible io get a solution to a-problem ti4oUgh the use of a users committee

approach, but it is equally clear that a participatory democracy is a slow
0144

mechaniSm for.decisicin making. The question then arises why should one consider

this approach. This section of the paper tries to-.give the advantages and dis-
,

266
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advantages and the overall commitment needed so that the reader can Judge for

, .

himself theappropriateness of this approach. for designing and imolemihting a

.system in his= enylronment.

3.1 Advantages "and Disadvantages. The approach of a User Committee has the

fo Ilowi n,g advantages:

7,)
1. tt offers a mechanism for reporting problems without pointing fingers

at a particular office.

. It is a fairly painless Method of presenting new ideas and concepts in

a Workshop environment.

I

3. Participants feel they have helped design and implement the system and

th6s have a greater commitment to maintaining the system.

4, TheComOuter Center stops beinga mysterious place that is changing the

i.-

world and a threat to jobs and security. -

The approach of a User CorriMitteethas the following disadvantages:

' J. Ihe decision proces'S is slow.-
,-

.

2.. Some soluiVons are compromises and not necessarily the best solution

-to the -problem.

3. Implementation tjme is prolonged and some frustratidn develops from having

discussed'the capabilities a long time before they are actually implemented.

It jt pkuallm important to potritout that the entire approach is only fees-
,

ible if the representatives sent tothe meeting from the users offices have a

committhent to computerize their records and are familiar with the operational

procedures-In)thelr on offices. Experience had shown us that if the manager of

a department is not committed to the extent that he will free operational staff

to becomeacti've participants in thw:pro'ject, the committee, approach is a
.
fail-, _

ure. This aspect or,uStng:this dhproach is expanded upon below.
7

26'1



*Vol. II

3.2 CommItment and Approach Needed. Experience has shown us that there are

certain approaches to take if success in establishing the system is to be

269

achieved through a user group. The user group should be compiotsed of operational

or "middle" managers. 'Department heads di) not necessarily have the grasp of op-
,

jerational problems to make wise decisions concerning. their computerization. This

hbwever, depends upon the size of'the department. The representatives of the de-

Partment must be able to make operational decisions and must be committed to the

establishment of the nevi system. The latter condition is most important and must

. be shared by department heads and top administrators as well. Top management must

also license and sanction the users group to make.decisions. They can and should

express approval or disapproval with the decisions of the users group. All

policrecisions which might arise at user's group Meetings should also be re-

ferred to top management. A failure on the part'of top marrageMent to respond to

.reerrals or inquiries made by the group can be interpreted as a sign of disin-

terest in ,the,work of the user's group. This disintere t can spread to the mem-

bers of the group, 'and if it does, the effectiveness of the group can be severefy.

Jeopardized, Although,top management should express interest in the group, they

should riot be regular attendants at group meetings. An administrator or manager

who is'in a,very influential position, can easily,dominate a meeting and hinder

an open atmosphere for discussion. A free and open a'tmos'phere is most important

in solving administrative probleme and in establishing a new system. The chair-

man of the _group shoutd be aware of th+e ait-shoutd try t6,...guirantee:that a fMe

atmosphere does exist. This can be accomplished by using such techniques as

assuring.arionymity in all mutes of tie meeting so that members feel that their

ideas and not necessarily themselves are being recorded, Correspondence to and

from the grog should be addreised to the group or to the chairman and not to

;c:68
.
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individual- members of the group.

Vol. II

4. SUMMARY

The paper reviews an'approach to solving the probldms of user interface

.inherent in using integrated data base management techniques. The approach of a

user committee for design and implementation of a major system has been used

successfully at the authors'. college, but there are real limitations to the

approach. The crucial factors to evaluate in deciding whether or not to try

this approach is the length of time that is acceptable for full implementation

of the system and the commitment -on the part of management to computerization of
0

.

their records. If it is important to haveimmediate implementation of a system,

the committee approach is probably no t a satisfactory approach to producing the

interactions needed for integrated data base systems- In addition, if the

.managers of -the groups that must interact are unwilling or unable to commit

their operational people to real participation in the decisions of the committee,

to approach is doomed to failure.
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FACE TO FACE WITH DATA BASE

(ON-LINE, REAL-TIME)

.Glenn B. Harvey

Director of Computer Services
Depaul University
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This paper logically follows two earlier treatmeatspf/this subject

entitled GETTING TO FIRST BASE WITH DATABASE and ROUNDING SECOND BASE

WITH DATA BASE. 'While the over-el system in these papers is the same,

the first placed emphasis on, the- batch maintenance aspects, the second

targeted on the methods for retrieval of information, and this one

describes the terminal interface that permits users to access.and update'

their files.

INTRODUCTION - DePaul's Early Computer Environment

i

DePaul University has always followed a tight budget philosophy

toward computers and "data processing. This is altogether consistent

with the University's goal of providing a cost effective program in

higher, education.

DePaul has approximately 10,000-students:7-0er 525 faculty and

over 40,000 graduate alumni. An additional 250\000 people have taken

educational programs of some duration at the University.

The 1974-75 operating budget is approximately $20 million, nearly

four times the $5.5 million budget of 1963-64.

Strict control *on the funding of computers paid financial dividends,

but left a widening instructional gap for DePaul graduates who learned

little about the eleqtronic marvel. Pressures from both internal

and external sources became' stronger to expand the computer resources.

By late 1971, this resulted in the acquisition of new high-level staff

experienced in the application of computers to both administrative and

instructional systems and dedicated to the,proposition that computer

systems should service. users in unique new ways.

I

.DECISION TO GO DATA BASE

To lend continuity and control to Systems Planning and Development

efforts, aMaster Plan for University-wide Computer Services' was written

.
and presented to the Exequtive Committee for This plan out=

lined the alternatives for computer services avail le to DePaul, their

associated costs and benefits.

o
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Included were recommendations for hardware, software, staff and
an implementation schedule for application systems.. Objectives to
be achieved b?new systems required that they be:

* Responsive - To changes in user needs regardless
of timing of source of change.

* Flexible - Able to pitovide for new files, new data
.771-617 files, new methods of processing old data,

eatire new systems, or whatever need arises.

* Simple - Easily understood by users of data, as
well as the computer technician.

* Self-documenting - System should provide relatively
complete documentation of itself as a by- product
of its own operation.

* Parameter-driven - Most functions to be handled by
entry of control cards or tables with tailored
programming held to a bare minimum.

* User-controlled - User should have high degree of
control over his own data files, their content,
maintenance and usage.

. * Easily-converted - Little difficulty converting
existing 1401 files from old to new systems.

* Economical - All of the above goals should be
possible on relatively low-cost computer equip-
ment-with small memory and few input /output units.

Staff expenditures should likewise be minimal
yet able to accommodate syste demands and changes.

Hardware selected was an interim System 360/30, 96K memory,
4 tapef3,disk, computer.to be followed by an .IBM System 370/135,
With the same memory and input/output units, when available in
January 1973. The 3 disks were originally 2319. replaced by double-
density ITEL disks in August, 1972, thus making approximately 175
million bytes of storage available on-line. The interim hardware
.was installed March, 1972.

It was recommended and approved that the new machine system ,

be constructed using Data Base concepts. That is, files within .

.-the "data bae" would be logically inter-related in a network

fashion. This had the obvious advantage of permitting the develop-
ment of application systems that could easily retrieve new "relation-

, ships" of data, i.e., new information for new uses, rather than. just
the data themselves. Traditional file-oriented machine systems are
programmed to contain specific data relationships that satisfy needs
at a point in.ti but are time consuming and costly* to reprogram
when changes occ r in the needs for information.
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SELECTION OF DATA BASE 'TOOLS

Several.decisionswere also made in regard toAexisting computer ,,,,

software that could aid DePaul's development of a'Data Base System.

Much time was devoted to seeking out and evaluating "packagesi! that

purported to cure an organization's problems.

While investigating one.such product (a da a base-management

system) called TOTAL,, we learned of its use at Amherst College in

Amherst, Massachusetts. Amherst had'developed a generalized maintenance

system using TOTAL as the "super-access" method for organizing its

disk files. Their approach to data processing problems appeared to

us more advanced, response, and flexible than any other we found.

The Amherst example became the foundation for the DePaul system herein

described.

For our entry into the world of Teleprocessing., we selected a

.package called CRT - Interface,- marketed by Westinghouse Tele-Computer

Systems of Pittsburgh. This package requires minimal memory for

operation (32K partition), permits COBOL programming of TP jobs and

,cost DePaul $900.

DATA BASE SYSTEM STANDARDS

The DePaul System is really a Data Management System. It is

composed of four basic parts:

*Generalized Maintenance System (GMS)

*Generalized Retrieval (and Reporting) System (GRS)

*Generalized Utility System (GUTS)

The fourth part permits TP iaquiry.update into theData Base and

is called Generalized Terminal System (GTS). This paper principally

treats only the,last system, our terminal interface to the user.

GMS 'Job Stream

A single batch job.stream GMJ001 exists for the maintenance of

any and all files in the Data Base. All files can be active in the

same run, that iS, incoming transactions can be targeted for any

Data Base file. It is expected that only one GMS run will be

required each day to maintain all such files. The'System Flow in

figure 1 shows input transactions being converted to disk via the IBM

card-to-disk utility. Program GM0020 edits each transaction thoroughly,

flags those with errors and ,releases them all.to the update program'

GM0030. GM0030 is a calling program that calls the generalized module

XX0900 to process all direct changes to thepapprbpriate Data Base files:

c!3



"A direct change transaction uses one of the transaction codes shown

in Figure 2.- In effect, such transactions affect no file or item of data

except that which is specified in the transaction itself. An example

, would-be the recoroking of a student being regiStered in a spedific course.

G110030 can also call numerous other update modules for the purpose

of making indirect changes. Tailored-programs, such modules are triggered

by -the type of4transaction entered into the job stream. Thus, in any

given.run, many different types of filei, activity, and indirect changes

can be involved. An example .of an indirect chahge could be the setting

of an Enrollment Status ndjcator; in a different file; when a student

enrolls for any course.

GM0040 prints all error., unposted transactions that entered .a given

run, while GM0050prints the posted conditions. In addition; GM0050

analyzes the users of data posted and generates, to multiple users if

necessary, monitor reports of records that have changed;

275

Parameter-driven GRS

At any time; and at regularly scheduled reports, the GRS capability

permits extraction of records from one or more Data Base files with or

without sorting, for the .printing of reports (lists, labels,_ accounting

reports,-statistics, etc.) all by parameter entry. At least 80% of the

computer center's output is handled by the generalized Retrieval (Et Reporting)

System.

Data Base Standards of Construction

Constraints on construction of the DePaul Data Base were established

in order to use the GMS to maintain all files with but one update module.

First, some definitions are in order.

*Physical File = Grouping of similar records within the Data Bash.

TOTAL permits two types, master or single-entry and variable

or variable-entry. Each.is identified to TOTAL by 6 four-letter .

name, such as PEOP (for a PEOPLE file of names, etc.)

*File Record,. Logically unique data grouping for a given primary

control.(like Soc. Sec. #) in the ase of a master file. A ,

variable file record needs both rimary control segment and

a secondary control (part of SEG1) establish its uniqueness- -

and thus GMS can find the record when trying toupdate ith

*Segment = Grouping of data elements Within a file"record. CTRL

segment contains only the primary elethent.

.00
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Adatasegmen,i.e. SEG1, can contain any-number of -data
elements.,

*Data Elements = Uivally the smallest data component oqa segment.
System permits multiple definition of elements

While the GMS programs could be modified to accommodlte almost any
type of Data Base system, the setting of standards within our oWntas
greatly facilitated-the development of new methods.and techniOes for
dealing with the data contained therein_

Data Base Dictionary of Elements

Several files in the Data Base are, used solely f6rcontrol of the
system. A schematic of them is shown in Figure 2A., Perhaps the most
important is the DICT or 'Dictionary of Data Element File. Every eipment
is described in DICT, its associated file, segment, beginhing position,
sire., class, etc. Each element has a unique number and is structured in
'a special way as seen in Figure 2. An element in the DePaul system is
.related lo physical file by its prefix.

In the final analykis, the DICT even describes tself,'as seen in
-Figure 4., Here, it can be seen that 22 elements comprise one DICT record
21 of which are in SEG1 and 1 in CTRL segment. A 23rd'element really
exists in DICTSEG1 positions 1 - 6 known as "last transaction.date"
which is automatically supplied and maintained' by the GMS. because the
DICT can describe itself, the GMS can be'used to update,the DICT records
of any element. 'In other words, changes to the strut ure of the system
are as simple as changes to the data.

Data Base File Relationships

Another system control file FILS describes the characteristiGA
of each physical file hndits r ationship to others, in the:Data Base;
see Figure 3 for a sample Data1 ase Schematic and Figure'4 for the

associated content of, the FIL file. An interesting fact is that FILS
canxist under any data bas access method (not necessarily TOTAL).
File relationships are also arri -ed in the TOTAL, core-resident descriptor

module, but that is frequen ly proprietary; changeable orthe vendor may
even be changed. Like othOr data-base files, FILS can be modified
through GMS. FILS and OKI" along with the. attendant standards of data
base constructerminology and file relationships, form the heart of
thi DePaul system. /
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Data Base Input Processing

,

Perhaps one the most interesting-parts, and certainly, the

ymtch-do4-Of this system.is inOutcEditing. This j's also generalized

' and is a Separate front-end sub7system: Its purpose isJo provide
broad tapabilitieslor,entering either single-element or
element transactions in a'refat4vely free-form, highly flexible
manner that insures that transaction valueS are correct.

'System Control Files involved include
.

the ORM master file and

FUSE (Form USagE) variable file that togethe define the detail lap,

:put of multiple-element transactions. For e mple,In Figure 4A,,

assume a certain input form #F35 reqUires tha two cards be punthed

with-data comprising three elements on the first card and ten elements

on the second. These files'Would show the following:,

*FORM" - designates,the'Form #F35, max. no. of cards = two;

Primary Control # (Soc.' Sec. #) starts in'cc 1 and ,

ends'in cc 9etement data thus starts in cc 10-
, and a pointer-A° a FUSE file chain of records where:

,,
*FUSE - For card #1,.F6rm F35, first element value in co 10-40,

second element value in cc 41-50 and third element

in cc 51-68. The appropriate elebent no. for each is

also given. ,

.

For card #2, ditto for 10 elements.
. , .

hthii inforniation, the system can "explode" multiple-element trans-

ions int9.their component single-element versions 'hat are acceptable

to,the.GMS update modules.
,

>,
Whema single-relementtransaction is identified 'or created via

.

"explosion"), the DICT record-for that element no. is re ,ad from the Data

Base. Aimed with its eleMent characteriWps, validity of. the trans-

actions data class, length of vatue beinOintered, atiporiiation ofAept.

no.,'validitybf "system" no), etc. can be 'determined. ' --.

4 ,

Th 'n, twp new System Control FiI s TABL and VALU are .brOudht into

Play. Another master and variable fie combination:like FORM/FUSE,

these iles.contain the range of expected, or precise; values for any

4.given e em6t. The' transaction vpue is subjected to the proper validity

;checking by these files before successfully pa s ing into GM0030.

,
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Some Hardware Considerations

The batch or TP'syste
memory for any program
can-include in memory a

vb).:. II

designed, to dccupy no Mgre than 48K of
For instahce, the update phase GM0030

,

one,time:-

*ROot Module GM0030, Macrpt
*TOTAL Data Base Description"Module (Size varies)-
*TOTAL Data Base Manager
*Transient COBOL Modules like XX0900-

A 96K IBM 370/1 -35 easily,accomodates This system at a very modest hard-
ware cost. 'Programming language for all primaiy.modules is IBM COBOL D.
There are also 3 macros written in Assembler, each about 15 instructions.
The system is thus highly hardware and software-independent. Operating

system is DOS.

Three additional installations of the batch system have been made,
two of which are OS with' programs converted to ANS COBOL.

Our double-density ITEL disk driVes are able to provide concurrent .

operations among Il) 1401 EMulation, (2) Data Base Batch Processing.
(3) Data Base TeleProcessing, and (4),Spoging of- 1 /0 ,operations. .

DATA BASE FACE TO. FACE - GENERALIZED TERMINAL SYSTEM-

System_ Components

A rather intricate combination of hardware facilities and special.
software is needed to build a teleprocest.ing'system. The following

discussiOns of the subject are purposely_simplified and, hopefully,
,'clarify DePaul'ssGeperalized Terminal System.

1. Hardware Employed

* Configuration -
IBM 370/135 configuration, Ancludingjhe'TP terminal network.

* Terminals -; Five CRT terminals of the 'IBM 2260'type are used.
Screen-capacity is 960 characters spread over'12 horizontal
lines of__80 characters each. -The terminal keyboard layout is
much like a fypewwiter.witjagthe,addition of several special-
function keys. . .

, .

.

Pressjn0,4e Stttrt-of-MessagOSOM) key creates a character
symbol tgr. that is the of the message to be sent-to

the Computer. The TRANSMIT-key activates the computer td read
the screen's current message and alaces an End-of-Message

(EO) [] symbol jti the cursor pnitidn. ,. , , -. 4

,

'Thus, the chtraeters ABCDCIFG1-1 . would result in the computer --

reading only tfe ABCD.-
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*Network Operation - One control unit services all 5 terminals

by creating a. polling sequeneeto repeatedly check each

terminal for activity.. The computer actually communicates

with the control unit, only, by issuing read-screen or ,write-

screen commands.

Such commands state the specific terminal number involved and

the expected length of NT read/write character string, Up to

960 icparacters:

Writing,from computer meMo6 to termin 1 screen,always starts

at the 4rst character position on the creen, at the upper

left or home' position. -The operatqr' response to the last

screen written is what is read from ',the screen to computer.

279

The'message being read is always defined by the'hargware as

the characters on.the screen that lie between the SOM and EOM

characters symbols. Only one SOM or EOM can be on the screen

at one time -"this-ieneftltremforced-bY-thelhirrdwareT--------

We have a local terminal network, where in no 'remote' or

phone transmission is involved.Jerminals may be placed up

to about 1000 feet from the control in:fit Connected by a cable._

Local networks are less expensive than remote since no data

transmission facilities are needed, and have extremely fast

screens (read or write time) . . virtually instantaneous.,

However, the time to read or write a screen is'not a signi-

ficant part 9f total 'response time' as commonly defined.

Response time'is considered the time it takgs for the computer

to 'answer', that is, to begin writing a screen in response

to something the operator entered. Depending on the circumstances;

response time varies greatly from one teleprocessing system to .

' another.' The DePaul system is quite good in thisrespect,
.

averaging about 3 seconds.

27S.
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1. INTRODUCTION

The University of Texas at Dallas (UTD) is an uppe-level

_university located in Richardson, Texas,. which is a northern suburb

'immediately adjacent to Dallas. It wasleriginally a private research

center. In 1969, it became a part of TheUniversity of Texas System:

UTD immediately began offering doctoralaevel work, and in the fall of

1972, initiated several master level programs to support the doctoral

programs. In the fall of 1975, The University of Texas at Dallas will

become an upper-level university byenrolling its first undergraduate

0

students at the junior and senior levels.

,
UTD is a user of the University of Texas Regional Computer Center

in Dallas, Texas;,which alSo supports The UniverSity"of TeXas Health

Sciences Center, in Dallas, The University of Texas Arlington, and

other sm#11er users. The present hardware is an IBM 370/155, five

tape drives, 'four 3330 disk drives, and other periferal equipment.

The present software is OS/MVT, TOTAL Data Base Management System; anti'

no TP Monitor or Query Language. 1,

.
.

A StanOing.gentAll requirement of the administration of The University
Y

, .

- r

of'Texas at Dallas is to receive high quality information with a maximum

turn-around time of one day. This implies some kind of on-line inquify
67/
A

and updlating capabilities, It implies file structuring fo\efficiOlt
,

accessing of data elements. It implies a,query langudg6 w ..upp)r,'with r t' ,inp-

software to be able to quickly describe inputs, outputs, and prorensing

p,
to be done. With this in mind our approach was to.make any provisiOns we

could anticipating a'TP Monitor and query language at a.later,date,to

.7('`.!-`

A
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develop batch systems which access records in direct or sequential-mode

using the TOTAL Data Base Management System, and design all data collection

forms and reports which will be replaced with on-lineinquiries to fit

within the physical limitations of a CRT screen.

With a very small research - oriented faculty and student body, the

University needed to begin a program to create,interest in UTD among

prospective enrollees For the fall of 1975. The program chosen is called

Concurrent Admissions. It is designed much like a regular admission's

system, but is flavored heavily with counseling services and does not

require the prospective student to supply more than what is asked on the

application. The program provides advanced counseling to prospective

students'af the University while they are completing their first two years.

The bulk of the studepts.participating are-enrolled in area community

colleges, and are 'in .a position to visit the UTD campus for counseling

as often as they feel necessary. However, UTD counselors also travel

extensively to'community college and highischool campuses to reach as

many prospective students as possible. 'To support the effort, a computer,

system was designed and is, at this time, approximately ninety-five percent

implemented.

Thy Concurrent Admissions System:is situated logically, as'in Figure

between a variety of documents from and to- prospective students, and the

regular undergraduate admissions system._ It provides advanced counseling

to prospectivttudents of UTD, while they are completing their first Vwo

.years at a community college or-some other.four-year college. The system

is promotional. in nature and is where the studen'Os record may be created

% initially; and be passed, through many other 'systems until theptudent

.graduaIe g. or leaves UTD.

0 '

;
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FIGURE 1. Concuirent Admission System Environment

The Conclarrnt Admission System itself can be though of as five

general areas. They are: (1) prompting inquiries; (2) prompting_

Concurrent Admissions applications;"(3) creating and maintaining a

oncurrent Admissions data base; (4) using. the data base;
.
and,

(5) prompting regluar undergradtiate applications foi. admission.
e.

. , , . '.
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,
la ,Prompting Inquiries. 'Inquiries about undergraduate

.
, - .-

\..
.

I,

degree programs are prompted as hownin Figure 2 by Icing newspaper ads,

radio and TV spots, having booths in local shopping centers, displaying

posters at advantageous locations, and by sending letters to all people

on such lists as: (1) National Merit Scholars; (2) Dallas/Fort Woth High

School Graduates; and, (3) Educational Testing Service's Minority Search,

Valedictorians, and SalUtateirians. Additional inquiries result from

A

(1) personal letters,.(2) walk-lns, and (3) phone calls. A standard

Inquiry card is filled out in the office as each inquiry occurs. Another

soUrce of "inquiry" is from ACT and SAT Test Score Tapes. Each entry on
-

,

these tapes is treated as an inquiry and-entered in the data base,

,

MA 0 6-

R.

AcT Tc_r
SAT it.*''r
MA fn k I T

f,t

75 Alla:. SCALOf
VALC.61( is 41 rla

MLIAPir 6414 A:

NE-0.9S pA

13(,(5TAS

Nsreks
gApio

ry
ititSc9.At. Ltrre.p.,

CALLS -,

Or Ht

EPCJIalkrZ..S

_FIGURE 2. Prompting Inquiries

.)91

.
.

9
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1.2 Prompting Applications. Applications (Appendix 1) for Concurrent

Admissions are.pi.ompted, as shown in Figure 3, by (1) counselors traveling

to area campuses and talking to prospective UTE students, and, .(2) period-

ically having the computer examine the data base and generate a follow-up

'le, ter to be sent along with a blank application to all :' inquiries' who

have not yet submitted 'an application.

To supplement these direct efforts, pertinent literature is sent to

selected groups indicating a certain major Or attending a certain insti-

tution, etc.

/ A TA

BASE.

LA6E.Ls

TERArUR.E

of I KVFE:. (LES

re PP-cSPE_trive

APPLic A

Fut-Lott: -LIP
LE TTE.g.f..>

ro
r1.1(0.4(12(E..

FIGURE S. Prompting Applications

1.3 Maintaining The ISata Base. The data base is inaintaIned as shown in

- Figure 4 by adding all applications and inquiries to the file on a.weelhy

basis. They are,edited. The data bas'e is updated: Mailing labels are

created for ci.;st.time inquiries., Back-up and recovery prpcedues afn

executed.-

is-NC

4.
1
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FIGURE.4. Create and Maintain Concurrent Admissions Data Base

44 .
1 I

..- .1.4 Using The Data Base. The data base is then used for a variety of

i L
, purposes as shown in Figure 5. They ares (1) elaluating 'applicants for

admission; (2) re-evaluating rejected studelits for admission assuming

pogsible submission of more current data; (3) doing various lists and

293*

suilaries; and, (4) making mailing libels. A use of major interest is

° that of evaluating students for appectance. They are accepted in one of

four ;rays: (1) rank in the top half of,his high school graduating class

and make at least 18 on the ACT, or 800 9n the SAT; (2) complete at least
L.

27.semester credit hours with ( grade point average of at least 2.5 on a

4.0 system; (3) complete at least 54 semester credit hours 'With a 2.0

average on a 4.0 system; or, (4).be accepted on individual approval. Those

accepted are sent an acceptance letter and a View Book about UTD. Those,

rejectedare sent a rejection letter explaining conditions hefte must
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meet to become accepted. .Apother impoftant use is. providing lists

for counselifig purposes. Still another very valuable use is for

planning faci iities and Student Services.

ACt_t= AfjCE
Re T t: c ric.)e.!

LE rru.s

DATA

BASE

I

r AXE
trt it..10
LA 6e. S

FIGURE 5. -Use Data Base

Vol,

1.5 Promptblg Regular Undergraduate Applications. The last general area

In the system is, as in Figure 6, prompting the student to apply for

regular admission. The expected date of enrollment is examined, and for

- all studen indicating first enrollment'fbr the coming semester, a

i

computer generated letter is written explaining the Atdps for regular
i

i

t
.

1

admission, There is one letter for thost who have been accepted-and
\

I :

rthose who have not. The letter to the unaccepted ones,explaips
.

another f
. .

any deficiencies and reiterates the requirements.

fr

if
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2.. THE DATA BASE
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.4

2.1. Data Elements. The data elements needed in the system were decided

upon at meetings of a group of administrators designated by the Acadgmic

Council. The participants were people such as the Directoof Admissions,

Registrar, Director .of Student SerVices, tie AssiStantto the Vice

President fo'r Academic Affairs, and others. As each-expressed his or

her inforiation needs about students. scheduled to begin enrolling in

.approximately two years, alist of data elements emerged and an'application

for Concurrent Admissions was designed. One document Supplies all infor-
e

oration needs expressed by the aforementiqned parties as in (Appendix i4.

2.2 Logical Data Groups. The next step was to decide where eaclodata

element should be maintained. In TOTAL, there are two kinds of files

meaning that for any key there is one and only one record in the master

file. Masteffile records are read directly, and Point to the first record(s)

of all chain(s) linked to this master record, Variable files are multiple

entry files meaning that the number of records in a variable file is

I

L
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. / , .- .

limited only by the physical limits specified in the Data-Bate
.

.

Generation (DBGEN). jariable files must be attached to a:Master,

. .

rile as the address of the first record,of a.string is maintained

only in its master record. Each record in a string is linked both

forward and backward, allowing applj.cation programs o 'write 'before'

or 'write after' a variable which has already been read.

The decisions made here will have far-reaching and long-range

effects on the efficiency, effective flexibility, and maintain-

ability of the system. The designer must seek answers to such

questionsas: (1) Will disk space be a constraint; (2) How; and

how often, is each data element used? () Doe's each element exist

only once for a primary key? (4) Does it always exist? (5) Can each

element exist more than once for a primary key? (6) Which set of

elements are used for each logical system function? (7) Should all

singly occurring elements be in the master record? (&) Should they

be in the master if they don't always eXtist? (9) Should all elemepts

be in variable records? (10) Should they all be in one variable

record? (11) Should they be grouped in variable records according

to logical system functions? (12) Should they be grouped in variable

records, according to frequency of usage? (13) Which arrangement of

elements allows the simplest application program ,logic? (14) Whichr

arrangement of elements' allows the most efficient execution by

application programs? (15) Which arrangement most easily allows

expansion of the data base? (16) etc. The answtrs to these questions

must be determined within the framework of the functions the system ,
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must perform, and the resources available to develop and support the

system: Our decision was to minimiz

the development of the Data'Base'F

e resources This lead to(

ile Chart.

2.3' Data Base File Relationships. In minimizing resources, we. had to:

(1) Simplify program writing

, .

permanent disk space ap possi

/recovery; '(04) provide for

minimize execution time;

excessive training and

Since the system

only type 9f on-lin

would be by person. All other summaries vad reports could be run on a

and maintenance; (2) use as little

ble; (3) provide for easy back-up and

easy expansion of the data base; (5)

A
and (6) start simply enough as not to require

planning before beginning.

is extremely person oriented, we agreed that.the

e inquiry and updating we would have to have later

remote batch pr

master file c

inter. This then made the File Chart a simple one. The

ontains all data eleMehts occurring only once.

1,EYTERS

kilAsTER,

Tu T
111 AS r:

FIGURE 7. Data Base File Chart , 4

. The, variable file contain all data elements occurring more than once.

(

297
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In complying with our criteria for minimizing resources, we now

had to determine how each logical. system function would be accomplished.

with this'data base. The system functiOns are: (1) update student

records; (2) eIaluate student records fortadmission; (3) write letters

to students; and, (4) inquire into the datkbase; on-line by student.

(later), and other summaries and reports (now, batch).

Program logic is simplified because updating, eiraluation,'letter

writing, and on-line inquiries are all done by student;'and all data

for'a student is in theemaster,record except the correspondence log

which is kept in the'variable file and is a by-prOduct of the evaluation.

The other summaries and reports are done by extracting the master file

and writing a batch summary and/or report.

'Disk space is minimized because very little extra space is in the .

master records and the number of master records provided for in the

data base above the number of records used is kept to i safe minimum.

Also, there is an minimum number of linkages in the data base.

Back-up and recovery was made easy by inserting a time-stamp in

a master record following its update. .Thii way if the system goes down,

during an update run, the run need only be'resubmittY4 without regard to,

the transactions or the data base because the update program always

checks to see if it has already updated a'record by comparing time-stamps

and will not attempt to update.a record it has already updated. Expansion

of the data base is accomplished by using thy-back-up and recovery system.

Execution time is min
A

zed for all functions except in the case

Ind
of extracting, sorting, an writing summaries and/or reports, and this

is not critical because of the frequency of these runs.
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Ohe can start as simply as we have

. we have avoided some-of the prbblems of

back-up *Id recovery efficiency, system

and gain experience because,

a large data base; such as

complexity, program Complexity,

299

disk space management, and maintenance 9f secondary master files.

One question which was of great concerts was: "Will the secondary

master files contain all possible keyb or only those existing in a

variable record?" The implications of this area: (1) If secondary

master files contain all pOssible keys, then an update program would

have to be written for each;,or,.(2) If secondary master files contain

only those keys existing ina variable record, thgg the update program
\,

for the primary master file can automatically updA'e the secondary

master files as a variable record is written with key which does not.'

yet exist in the secondary master.

3. THE SYSTEM

3.1 -Prompting Inquiries. this phase, lists of student 'names and

addresses are keypunched. Each type card is read by a module which

builds a record which is passed to m general letter writing module.

This module prints letters on continuous form letterhead,(Appendices

6 and 7) and they are sent out with inquiry reply cards (Appendix 2)

which, when returned, get the student on the file as an "inquiry".

*.\,.........44............424- :iii. -4,,
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FIGURE 8: System Flow - Prompting Inquiries

3.2 Prompting Concurrent Admission Applications. A program examines

the data base and generates follow-up letters (Appendiess 6 and T),for

all students who are inquiries. Along with the letter is an ap$'ication,

for Concurrent Admission (Appendix 1). .Also, mailing 1abels are written

by request to send special literature pUblications.
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FIGURE 9'. System Flow -.Prompting Concurrent
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3:3 Create and Maintain Concurrent Admission DataBase. This phase is

whereAhe data base is built (Figure 10) and all additions, changes, and

deletes are acCompliihed, labels.are created for first inquiries, and

back-up and recovery procedures are executed.

.
Theldata base was created initially by w#tiilea dne-time program

.

ump the old sequential disk file to i temporary hat file in trans-

tac on record format (all additions)* which was then.inpUt to the data

base update job. ,,Normally the update job is accomplishea by keypunching

cards for applications, inquires; and internally originatedPfile change,

forms; and processing the weekly accumulation. As inquiry transaction s

are encountered, a check is done to see if it is the first one for the

person, and if 80, a mailing label is written. Each time the update'job

299

V.
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is run, the back-up and recovery steps pack the transaction records

and save them until the.next.dump of the data base. The data base can

A4Pe.recovered at an time by restoring the last copy, unpacking the

\ansaved transactiOns, ,d running the update job.

3.4 Using the Data Base. Here applicants are evaluated for admission

.
Ingt

(Figure 11) by a program which accesses allrecords'in the data base

and applys the admission'algorithm to alr student 'records which are
o.

unevaluated or have been rejected. It uses an unlinked TOTAL master

file for obtaining a copy Of tile acceptance and/or rejection letter

V
that it writes. It writes mailing labels fora,11 students who are

accepted, for pending additional pertinent literature.' It provides a

I

log,ot all action taken, and creates a transaction file for the update

program which then updates the student's status.

' 'There is a program which will list or summarize the file.oti\ny
. .

.

six, fields in the master record in any order.

;--
.

There is a mailing label vogramwhich will Print a set of labels

for aspecified group of.records.
. .

There are other uses, but those mentioned above solge the primary

ones.

ss .1

17.-111

0



Vol. II

4 a

44

ANkaArlocs
.

K, P.

1

6.).J1 TolE)
0GR.Arlk
Bitta

7R/JAISA Crf

4x.

INtu AILS

303

KIP, 1<-; P.

PROG-kAA.
LE.-rrER:5

avquIRsES

PR.o&R ANL

bat Lb
TAANSACrio4JS

4

TM AL's

FILE

PROGRAM

UPDA)E.

FiRsr ..7511UliZY tA.PDATE
rn,AILING
LA8CLS 1OCr

ts

-*\>

_P(Zoc-RArte

BIRcK. -uP

RES TO

5

FIGURE 10. System Flow - Create and Maintain
Concurrent Admission Data Base

DATA

BA5E



4

mAstei.

PR 06.-R.A111

, ..."

4

..

3,1o1 .

9

A

Pikdo."(01A

bAr

LE rrE k

1-A BEL

DATA
%Asa'

kPOAT

R 0G-RA M.

FULL° -tkio

(

SUPPL.

'T:EGURE11. System Flow - Using the Data Rase

'3.5 Prompting Regular Admission Amolicationls: Prompting of regular

admission applications by the system is done by a program which accesses

all records in the data base and examines the expected date Of enrollment;
.., . ,,,

.
.

. , .

to find those'icheditled to elfroll 4 the coMing.semester. It writes a :
. ..,

. -,..

/

.

letter to all -these with an application and makes a log of all action taken.
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4.,IMPLEHENTATION

The 3. IS ementation plan included maintaining a partially developed

sequential file system, while the remaining parts of the system were

I

,

developed fora Data,Base Management System. Then the original programs

were` converted torun'from'the data base.

Theadaial system development using the Data Base Management
.

System consisted of programs.to: (i) dump the existing file to trans-
.

action ,formit whidh could be read by the new'update program to build

thb deita base updatit(build) the data base; (3) back-4p

and recoverthe data base; and, (4) evaluate applicants for concurrent

admission. Then the Detail List/SummAry/Label Joh:was converted to run

...f13om Data Base and the conversion was completed.

,

ro
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APPENDIX

`;: . .

APPLICATION FOR CONCURRENT ADMISSION
. THE UNIVERSITY.OF TEXAS AT DALLAS

PART 1- TO BE COMPLETED SY M.I. APPL)CATiTS

APPLICANT RAW

LAST

`LEGAL PESCCNCE tY(D-LCE:STNEET Il40 .1413ER cm

cover STATE CO(/NTRY MA ZIP COO( A OA)

II II OMI UM IUMERSIMMOS

CURRENT WANG ADDRESS !STPEF I AND NZAADER Orr

STATE 1U gPCre4.4k0 ZRCOOCI

EXPECTED SEMESTER OF/PST ETOIOlLMENT

MAAR CR ONOGRAN Of STUDY

ATTENDANCE (NU_ PAM) (DAY MGM)

comnry C7117045.0 /
DATE V NN A(MDDAYYT) SE[

,

iC1

SCHOOL (NAME'prE
r

av

PGTTTLRpI UOST RECENTLY ATTETSDECLCA ADMITTED

NAVE OTT AND STATE)

EAST 1.400LI PAT

Vol. II

iI-

SOC,AL SEC NO

MOMMIMMINNORMS NUM
NOMINIUMMINIUMUMMOM

MOUE MOSImmininsmilimumMINIE

11311181111111.11111111°
.21m 1111 Ma

EP.1. 2s7,G 0 tc. st. CD-,
MO MUM MOMMONOMMO

2PART 2-rocKT

EDL13 ED SA01-14 02'4 AGE

NO ON NM MOMO Mon OM
MOM upso MOS MS

viKAT ARO YOUR TEST SCORES, moTER couPosns SCOPE ONLY QAC OR

ARE YWIA441rnED, OYES 04; MAW' Cr 04;krADENT C.A.ORENDO
4.

APE YOU A VETERAN, ao Agit TC1) Rat TPHG ANA NOA1

los Yee, ArtistAiny Emetorro, OiEs, Erg) ALL YOU NEED ASSISTA/CE 41

PLEASE OTECX cr,c OF ENE ECALOWPAD.

IAMER:CAN ANA()

; -ANAICAN CRIcrITAL

csck VAAA

0 2-44A.FACArreNtAAA,

5--urrP2C-41i CAUCASIAN

KIM SAT

TANIBER UNDER slx EARsCi

45StSrurCE,04-s ,23

0 irls
WCAes

3-- AmE gl.C.AN g9.1.

0 b- ont IGH ENT CODE

Ii
UM ME OILY

ALPHA NO

LEGAL NES

PPOG NO

COUNTRY

SCI

INST NEP

ACT

SAT

MAT* -ASPLICANTSMMOLIALIFT**WGIISCI1OELRAWAROWORES

DO TOT) GpAci(NAn 0 I -YES O2 -NO WMENT NO-DAY..YR)

NOIOATE F..c AT O.ASS _ Top., 0 7 IC. 75% 03-1Cre Uri

NOTE TO STUOCEET NAVE TC1 01E110 'MP TaT SCrief S IN PART I MCNI1

m.44 YOU NOTIFIED IrrC/PPRCPIAAT( TfSTH3 &PoCr TO SE NO A REPORT TO Lo cows, ,

PART - APPLCANTS WITH OCALIFYING COLLEGE CREDITS

orSratfrKri ...OW Pt WOO AMT.=
WWI c TT .v.z, sriri,

ONNI

UMW.

iiii

EELT111=M1-11111111 DIE
earAliR Or SEMESTER CP1.011 HO" AMC) AT Tstyzypt Aisrovt)c.,11-11r ge"..A?" onA AT 0.1 AMNI F41 MON1r4YAWL'. En

NAVE v0,7 ATI EA* TED yreyee nu on( PET 01YES 0 7 SO GNI 044AU (AP4 WOW kr MI V.00ttu..ED

Kamm OF SEMESTER cAwir Harts EARNED AT ALL SaKXILS,

KR( Br agree T KAT Teel rel OKLA EK:Of IS.VI.E ft ONOACWuTE

APPX,A10., VOneruPE
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ASimpie Data Base Structurelfor
On-Line Admissions,and Registration

\Timothy David R. Martin

_ .

Director of Computei Servicei
Tulsa Junior College

Tulsa, Oklahoma.

of

e Data Base Design can determine the success or failure 'of

Vol*

On -Line sys ems. Data Base structures must be reliable and responsive

,during the at of,en masse registration.

This paper presents a reliable yetrelatively-simple.Data Base

Ai
-1,

structure, designed for on -line Admissions and Registration which is

quite adaptable to other applications.

a,

,r
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1. INTRODUCTION,

309

. More colleges and universities are usiqg COST vs. PRODUCT evaluation

techniques than ever before. Costs are being matched with programs and

budgets are being,cut or raised based on these projected program costs.

Everyone feels the pressures of optimizing classroom, building,' faculty,

and staff resources. Registrars are thus becoming more aware of vacant

seats in the'various programs and realize that classroom seat' are very

much like airline seats. If they are not, filled at the time of take-off

*they are lost forever . . .. A perishable product. On-line Admissions and

Registration procedures are then only a means to reduce the number of seats

that perish each semester because of sluggish admissions or untimely reporting.

all its beauty comes the thorn.. . . the possibility of data loss

masse On-line.Registration. The success of the system will,

0 With

during en

theefOre,

This paper discusses,a relatively simple Data Base structure which

allows On-line Admissions qnd Registration. The Data Base keys on. social

.

security number and permits complete permanent records to be added and

maintained while students are being registered in clisses.

depend upon thehe reliability of the Data Base.

2. THE

4

STER FILE DILEMMA

In many instances qualified applicants walk in with application in hand
~-

only hours before the registration process is to close. In an effort to serve

the prospectilie student as well as eliminate those perishable seats it-is

necessary to perfOrm the following.

44s.

- :

N:4,1
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2. THE MASTER -FILE` DILETOIA (Continued)

Accept the application (if possible)
Inform the student s to registration procedures

(issue time -card, etc.)
Code application
Enter application on system
Register student.

Vol. II

It is at this point. that most ofthemanagersof Data Processing who

are running On-line shops, (all input into'the system coming from On-line

applications) have faced a problem which might be called the '14aster File

-Dilemme,briefly stated as follows.

. (A) Is it best to add records On-line to the Master File
and risk loss of data

OR

(B) Capture the data and run 'in batch mode after the:On-line
system is down.

Obviously the second technique is the safest, but what about those

late applicants and those empty, seats in the classroom?

In,order to safely add records and quickly retrieve them; we felt

standard Indexed Sequential Access Method bad to go. It was m#ch too. slow

in adding records during heavy Admissions and was none too predictable.

The new access metU ore mugt:

(A) Add na0 students On-line and in batch mode ssiianeously.
CO. Have a quick response time.' 1

(C) Handle multiple, records -per student.

(1) Handle multiple files.

(E) thq present SMF concept.

(F) Be accOsitae sequentially.
(G) Be easy to maintain,

o.f 8"
.
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3. THE BASIC RECORD DESIGN

Any institution which, attempts to maintain a complete permanent

record On=line must allow for nelexecoris to be added as transcripts

are evaluated and/or classWork is completed. Good Data Base design,

therefore, should providfor quick random additions to the file during

those very volatile periods of late Admissions and Registration.

3.1 The Social Security:Or Student Number) Appendage. One easy method
*1

of allowing multiple records per student is simply extending the student

number by two charactdra.. These last two characters can be given sp5cial

meanit g such. as:

Social Security Number + '00' '= Vital Stat,

Social Security ;I: + '05' = College Transfer

Social Security + '59' = Birst:Etrollment,

*Coo Table I for Data Elements.

(NOTICE: Each of the records above '05' have seven logical sub-records.)

3.2' The Xey File. The Key Filo is a relative record file developed to

allow for the collisions-4n randomizing the social security number. The
o

basic sdtial secur,ity nuSiber is in the form 'AAA-XX-NNNN' where NNNN'is a

fairly seqUential number. The algorithm for finding the key block'is as

-follows:

(A) Take the;ilast four digits of the S.S.D.
.,(B) If greater than 5000 subtract 5000 from the value.

(C) Take the result from (B) and read that key block.

Each key block isseparated into ten sub-records of 44 bytes each.

, 31:1'

Each key block will allow ten collisions on same number and eleven records

for each student.
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3.3 The On-Line Master. Aftet the sequential master has been loaded to

disk a common overflow area of blank records is provided after the last

master record. The relative recofd location of this first blank record-
%

is recorded Oa the keY fileAnider the number '000000000'. Any records

that are added are added in the next blank record on the file._

3.4 The Tag-Along Rey. To increase response time only one access pf the

key file is required for eacht'series of reads, rewrites, for a student,

After the current key block is located it is appended to the last record

read. In doing this the keys become core resident and pointers to ,every

'record under each student are available to the Data Management routine:.

CORE RESIDEff RECORD

DATA RECORD XEYS

440 BITES IA BITES

Any additional read or rewrite for this student requires onemaster

file access onl .

nro

. ,

d add command requires the folloWing sequenci of 110's:-.

Read key for record 000-00-0000.
. Pick up next overflow pointer.

(C) Read next overflow record.

(D) Recorles'ho'uld be blank.

(E) Add record to Master File.,

(F) Update next overflow pointer.

(G) Re-write 000-00-0000 key record.

(H) Re-write student record key block.

313
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4. THE COURSE 'MASTER RECORD

Vol II

. The Course Master File resides within the Same physical Disk area at,

the Basic StUdent Master File. A common overflow area is shared by'all

files within the Data Base. All access to the Course Madtef is then a

a

folm byte nuthber called "ZAP". The only difference is the access between.

the Course Master and'Student Master,is the algorithinused for finding the

key block..

(A) Take right three bytes of Zap Number.

(B) Add 5000.

NOTICE: All key blocks for students range from 1 to 4999. Key blocks for

the Couise Master range from 5000 to 5999.

THE FINAL TEST

The final test of an On-line Admissions and Registration System psually

occurs during the heat of registration when every terminal dedicated to

registration is backlogged; when the Accounting Office wants their monthly

reports; when the PersonnelOffice wants a payroll run; and when the C.E.

wants the system "for just a few minutes". It is during these times that

complete confidence in the Data Base is the best Rx available foe!the Data

Processing. staff.

Do not be misled in believing that a good solid Data Base will automatically',

insure a good On-line system. The overall system will only be as innovative

as the application programs which access the data. The implementation of

4!11.4

S
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5. 'THE FINAL TEST (continued)

successful On-line systems rest on the dogged determination to-make them

succeed. This is quite unlike the man described by Benjamin Franklin:

-

, like the man who, in buyingan ax of a smith,
my neighbor desired to have the whole of it's surface as

bright as the edge. The aNith consented to grind it bright

for him if he would turn the wheel; he turned, while the
smith ptessed the broad face of th ax hard and heavily on
the stone, wh ch made the turning_ of it very fatiguing.

The man came ery now and then from the wheel to see how

the work. Went on, and at length would take his ax as it was,

without further grinding.

"No", said the smith, "Turn on, turn on; we shall have
it brigh& by and by;as yet, it is only speckled." "Yes",

says the-iman,"but I think I like a speckled ax best."

',315

If the word .'speckled" adequately describes the On-line system at

.
your institution the fault may well be in the reliability-and responsiveness

of the Data Base.
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ITEM FIELD DESCRIPTION

Od
1 Paid or delete flag
2 Social Security Number,

SMF STAT RECORD TAPLE If

317

SPACES POSITION FORM OFFICE

\**0

a
4

Key Field

Student Names ?

5 . -Street Address"

t. 6 City Name
7 State *from code table)
8 Zip Code

Residency (count
10 Residency (state)
11 .College Home Phone
12 Next of Kin Home Phone
13 Next of Kin.
14 Relationship
15 Next of Kin. Street Address
16 Next of Kin City Address
17 Next of Kin State Code
18 Next of. Kin Zip
19- Date Of Birth .

20 Place of Birth City
21 Place of Birth State
22 Marital Status
23 Major Interest.
24 Campus Code
25 Citizenship Code
26 Term of Entrance
27 Attendance
28 FIT-PIT
29 Filler
30 H.S. Grad, trans, GED, Ind. App.
31 Date of Graduation
32 Name of High School
33 City of High School
34 County of High School
35 State of High School
36 , tiller
37 ACT Scores
3.8 . Sex

s 39 Race
40

41 Veteran
42 Filler
43 / Filler Hold Codes
44 Future College
45 Filler-Highest.Degree.Earned
46 Filler-Desired Degree
47 Grad. Cand:
48 Hrs. Employed
49 Filler
50 .Residence Code
51/ Date Application Received
52 $5 Fee (Date Received) oc

53 Date Major Changed
54 ' ACT (Date Redeived)

1 1

9 2-10 .

.2' 11-12

19 13-31

20 -32-51

11 52-62
2 63-64
5 '65-69
3 70-72

2 *- 73-74
7 75-81
10 82-91

'19- 92-110
1 111

20 112-131

11 132-142
2' 143-144

5 145-149

6 150-155
11 156-166

2 167 -168-

1 169.
3 170-172

1 173

3 si4 174-176
3 177-179'

1 180

1 181
1 182

1 183

4 184-187
16 188-203
11 204-214
3 215-217
2 218 -219

2 220-221

10 222 -231

1 232

233_

234-235

236
11 237-247'
1 248

2. 249-250
1 -.I 251

1 252

1 253

1 254 -255

1 256

1 -257
6 25814/65

6 264-269
6 270-275
6 276-281

applic. Admissions,
generated Computer Ctr.
applic. Admissions
I I 11

It
114

11

.11 11

1/

11 H

11 11

11

11 ° 11

I/ 11

11
t.

If
11' 11

ti 11

'11 11

11 11

11

stat.card

"PidT/ise.
applic:

applic.
applic.

arlaierated

-Registration
Adm.-Advise
Admissions
11

Adm. &Com." .Ctr..

applic,' Admissions
11 : 11

11 It

U It

II fi

14

Adm&ACT ,Adm. & Advise
Applic. Admissions
stat.card. Registration

Vet.Office "Vet.Ciaims

ttat.card .Registration

stat:tard Registration

applic. Admissions.

advisement Advisement
ACT c@Eds - " &
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TABLE 2
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ITEM FIELD DESCRIPTION

COURSE MASTER.FILE'

POSITION FORM OFFICE.
4

( SPACES'

1

9

Flag
ZAP

1

4
1
2 -5.

SemSchedule Academic Dean
- 0 P '

..',

3 Key 0' 2 '6-7
il

:','
,,;

4 Dept. & Course 7 8-14
it

4

5 Standard Ctdise 41bbreviation 14 15-28
11

6 Building & Room 29-34
II

7

8
Days of Week
Meeting time of Classes

7

8

350-741

42=49

'II

It
.

.9. & Room 2 6 50-55 11 ''''

10 Days of Week 2 7 56-62
II

11'

1'2

Meeting times of classes 2
Hours Credit

11

2

63-70
71-72

rt.

it

13 Hours Lecture .2 73-74-
IIII

14 Hours Lab -2 75r76
II

15 Fee Code 1 77 Bus. Office

16 Amount of Fee 2 78 -79
fo.

;.ir

17 Lab Req. 1 80 SemSchedule Academic Dean

18.

19

Semester Year
Campus .10r

3

1 ,

81-'83

'84

,
to

.

20 NCHEMS code # (last 4 digit's) 6 85-9p
I,

21' Fund 1 - 91
II ,

22 Class Limit 3 92-94
Ilt ,

23 Class Count. 3 95-97
I, .

24 Instructor Name - Last First 15 98-112 "
25 Instructor Social Security 9 '113-121 to

'26 Blank , 1 122
ti

27 Filler 2 123-124
tt

28 DiyiSion 1 125,
:I -

29 CMF TallyN 3 126-128 generated .Adm.-Re

30 Repeat Code 1 129 SemSchedule

31 Number ofWeeks 2 1301-131
11

32 Filler 318 132-440 it

t

O


